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(54) ACTIVE MATRIX DISPLAY AND DRIVE METHOD THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an active matrix 
display and a drive method therefor, with which multi- 
gradation display is carried out by sub-frames, and 
moreover, flickers are prevented from occurring while 
shortening a frame period. 

SOLUTION: In the drive method for the active matrix 
display for which one frame is composed of a plurality of 
sub-frames consisting of a write period and a hold 
period, and the gradation display is performed by the 
accumulative effect of the hold periods, during the 
holding period of each sub-frame related to a prescribed 
single scanning line, the remaining scanning lines except 
for the prescribed single scanning line are scanned at 
random, according to a prescribed order so that writing 
will not be carried out in the same sub-frame related to 
the same scanning line, and as an entire single frame 
period, the gradation display driving is performed with 
the write and hold periods of each plural sub-frames, 
substantially secured in each scanning line. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
dam ages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the display which performs a multi-tone display in 
time in detail with the combination of the voltage level of binary [in a ******** subframe period 
with weight ], or a multiple value, and its drive approach about the display of an active matrix 
especially liquid crystal, the display that used organic electroluminescence (electroluminescence), 
and its drive approach. 
[0002] 

[Description of the Prior Art] Fewer power consumption is demanded of the display used for the 
small pocket device by cell drive. Liquid crystal and organic electroluminescence 
(electroluminescence) are known as a representation rank of the display device which fills such a 
demand. It is common to control the brightness of a pixel and to perform a gradation display 
according to the electrical potential difference or current of an analog, in the indicating equipment of 
an active matrix using these display devices and the indicating equipment which uses the thin film 
transistor (TFT) of three terminals as a switching element typically. For example, when impressing 
the electrical potential difference of an analog in the case of liquid crystal, by passing the current of 
an analog, in the case of organic electroluminescence, the brightness of a display device is changed, 
and it is indicating by gradation. 

[0003] The configuration of the conventional active-matrix liquid crystal panel is shown in drawing 
10 , and the gradation method of presentation is explained. 101 is the liquid crystal panel of an active 
matrix, and consists of signal lines Sl-Sn, the scanning lines Gl-Gm which intersect perpendicularly 
with this, and a switching element near [ the ] the intersection. Si is an example of the thin film 
transistor (TFT) of a switching element and three common terminals in this case which a certain 
signal line and Gj have in a certain scanning line, and 102 has near [ those ] the intersection. 103 
shows a liquid crystal device and Counterelectrode Vcom is formed in the side which stands face to 
face against a transistor 102. 104 is storage capacitance, assisted the capacity component of a liquid 
crystal device 103, and has prevented degradation of image quality. Common connection of the 
electrode by the side of the reverse is separately made as Vst in many cases. The intersection 105 by 
the side of these transistors is equivalent to a pixel electrode. 

[0004] If actuation is explained briefly, the scanning line Gj will serve as quantity potential once at 
an one-frame period, it will be made to flow through a transistor 102, and the pixel electrode 105 
103, i.e., liquid crystal capacity, and storage capacitance 104 will be charged to Counterelectrode 
Vcom to the potential of the signal line Si at this time. The scanning line Gj serves as low voltage 
after that, a transistor 102 is un-flowing, and this charged potential is maintained during the one- 
frame period. Moreover, although it is common to carry out an alternating current drive as for liquid 
crystal, the pulse-like wave which reversed Counterelectrode Vcom and the common electrode Vst 
of storage capacitance synchronizing with the signal line Si is added, and, generally decreasing the 
amplitude of a signal line Si is also performed. 106 is a shift register by the side of a signal, and a 
latch, by the clock signal CKH and start signal STH which are inputted from the outside, carries out 
the sequential sampling of the video signal, and carries out serial-parallel conversion. In drawing 10 , 
the example of a digital video signal is shown, a two or more bits video signal is changed into an 
analog signal by the D/A conversion circuit 107, and current amplification is carried out with an 
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operational amplifier 108, and it is added to signal lines Sl-Sn. A scan side consists of the shift 
register 109 and output buffer 110 which are scanned from a top to the bottom one by one with the 
clock signal CKV added from the exterior, and a start signal STV, and drives the scanning lines Gl- 
Gm with pulse shape. 

[0005] The wave form chart of each part is shown in drawing 1 1 . HD shows a Horizontal 
Synchronizing signal, and the period is the horizontal scanning period H, and is equal to the period 
of above-mentioned STH and above-mentioned CKV. These phases are changed a little with a panel 
property etc. An input signal is a digital video signal and data change with the period of CKH. FF1, 
FF2, and FF3 show the sampling pulse of a signal side shift register. For example, in the case of 
gradation [ 4 bits and / 16 ], if data are expressed in hexadecimals, "F" is sampled and latched to "7" 
and FF3 by "0" and FF2 at FF1. If D/A conversion of this is carried out to the timing of a latch pulse, 
the pulse height to the opposite potential Vcom will change, and gradation will be expressed now. If 
opposite reversal is carried out, in case the alternating current drive of liquid crystal will be carried 
out, it is possible to set about 1/of voltage swings of a signal line to 2, and, generally it is carried out. 
in addition, overlapping the preceding paragraph gate (although not shown in drawing Gj- 1), 
forming the storage capacitance 104 of drawing 10 , impressing a pulse voltage from the gate side of 
the preceding paragraph, and having kept opposite potential constant - opposite reversal - the same 
~ the voltage swing of a signal line - about — there is a capacity-coupling drive which can be 
reduced to one half (JP,3-35218,A). Or effectiveness with the same said of the case of the capacity- 
coupling drive (Japanese Patent Application No. 1 1-255228) which impresses a pulse voltage to 
storage capacitance independently of the gate is acquired, without making storage capacitance 104 
overlap the preceding paragraph gate. 

[0006] The selection sequence of the scanning line is shown in drawing 12 . An axis of abscissa is 
time amount and an axis of ordinate is selection Rhine. The minimum width of face of a time-axis is 
the horizontal scanning period H, and the number of display Rhine is 16. Like drawing 12 , selection 
sequence is 0->l->2->... It is scanned sequentially like ->15. Therefore, an one-frame period is 
completed by 16H, and the writing of the following frame starts. In fact, although a perpendicular 
blanking period is established at a frame period in addition to the Rhine selection time amount, it is 
omitting in drawing 12 . In addition, the horizontal scanning period H is equal to the period of HD of 
drawing 1 1 , and the analog signal is written in the pixel in this time amount. Next, the configuration 
of the conventional active-matrix organic EL panel is shown in drawing 13 . The case of the liquid 
crystal panel of drawing 10 and the thing of this function attach the same number. 401 is the organic 
EL panel of an active matrix, and consists of signal lines Sl-Sn, the scanning lines Gl-Gm which 
intersect perpendicularly with this, and a switching element near [ the ] the intersection. Si is the 1st 
and 2nd switching elements which a certain signal line and Gj have in a certain scanning line, and 
402 and 403 have near [ those ] the intersection, and shows the thin film transistor (TFT) of three 
terminals. 404 is auxiliary capacity and carries out the role holding the electrical potential difference 
of the signal line Si impressed to the gate electrode of the 2nd transistor 403 through the 1st 
transistor 402. The location of 405 shows a pixel electrode and is connected to the current supply 
line Vs through the 2nd transistor 403. 406 is an organic EL device, it is formed between the pixel 
electrode 405 and Counterelectrode Vcom, emits light according to the current which flows between 
Counterelectrode Vcom and the electrical-potential-difference supply line Vs, and performs a 
gradation display by the current control. About actuation of a level drive circuit and a vertical-drive 
circuit, it is the same as that of the case of the liquid crystal of drawing 1 , and scan the scanning line 
Gj sequentially, it is made to flow through the 1st transistor 402, and the analog voltage outputted to 
the signal line Si is written in the 2nd gate and auxiliary capacity 404 of a transistor 403. 
[0007] As mentioned above, at a conventional active-matrix liquid crystal panel and a conventional 
organic EL panel, the gradation display has been performed in modulating brightness in analog. 
Therefore, the D/A conversion circuit was prepared in the level drive circuit, and the electrical 
potential difference or current of an analog quantity needed to be outputted to the panel. However, it 
was the factor in which it is necessary to form an operational amplifier in the latter part of a D/A 
conversion circuit as a current buffer for carrying out the charge and discharge of the signal-line 
capacity which is a load, and this increases the power consumption of the whole drive circuit. 
Because, since a static current flows continuously and is continuing the operational amplifier, even 
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when having not carried out the charge and discharge of the load, and a number equal to the total 
number of signal lines of operational amplifiers moreover existed, total of the power consumption by 
the static current of an operational amplifier became large, and this had accounted for the big rate in 
the power consumption of the whole drive circuit. 

[0008] Moreover, in order to control brightness by the gradation display of a active-matrix organic 
EL panel with the amount of currents which flows to an organic EL device, the display quality of a 
panel is very sensitive to dispersion in the current- voltage characteristic of a pixel transistor. 
Therefore, in order to prevent the image quality fall of brightness nonuniformity etc., it is necessary 
to form transistor characteristics in homogeneity over the whole panel. 

[0009] The drive approach that a time amount modulation performs a gradation display in digital one 
only using a binary fixed electrical potential difference is learned not using analog circuits, such as a 
D/A converter and an operational amplifier, as one approach of solving these power technical 
problems and an image quality technical problem. In this application, this shall be called digital 
gradation means of displaying. In digital gradation means of displaying, dispersion in the transistor 
characteristics which there is no power loss by the static current of an analog circuit, and are 
demanded from high definition is not severe, either. 

[0010] The configuration of the conventional digital gradation means of displaying is shown by 
making the case of liquid crystal into an example at drawing 14 . The analog multiplexer 501, i.e., 
the decoder, and analog switch 502 with which drawing 14 chooses the binary fixed electrical 
potential differences VH and VL instead of a D/A conversion circuit and an operational amplifier as 
compared with drawing 10 are arranged. A decoder and an analog switch can be constituted from a 
very easy circuit, and do not almost have static power consumption. Moreover, a decoder and an 
analog switch are arranged instead of a D/A conversion circuit and an operational amplifier like [ in 
the digital drive using organic electroluminescence ] drawing 5 . If digital gradation means of 
displaying is applied to especially organic electroluminescence and even the current variation to a 
binary fixed electrical potential difference will be stopped even if the current- voltage characteristic 
of a pixel transistor varies somewhat, there is an advantage that the good image which brightness 
nonuniformity does not produce can be offered. In addition, a scan side is constituted by the shift 
register circuit for scanning sequentially like drawing 7 , and is the same as the analog drive of 
drawing 1010 . 

[001 1] Next, how to display gradation with the binary fixed electrical potential differences VH and 
VL is explained with drawing 15 . Dividing the frame period which displays a whole image into two 
or more subframe periods by which weighting was carried out in time, in each subframe period, in 
the case of organic electroluminescence, in the case of liquid crystal, it is adding VH or VL to the 
gate electrode of the 2nd transistor, and it is performing time Pulse Density Modulation to the pixel 
electrode. Drawing 15 shows the example when the fixed electrical potential difference of the 
number of bits [ the number of subframes and ] of input data corresponds with binary, and input data 
is [ the number of 4 bits and subframes ] 4. Corresponding to the most significant bit (MSB) of input 
data - the least significant bit (LSB), subframes SF4-SF1 are assigned, respectively. The combination 
of the fixed electrical potential differences VH and VL binary [ in the subframes SF1-SF4 by which 
weighting was carried out to the input data ] is performing 16 kinds of gradation displays. For 
example, at the time of "101 1", by the subframe SF 3, VL corresponding to [ in them ] "0" at a 
binary number is chosen, and VH corresponding to "1" corresponding to [ in gradation data ] 1 1 at a 
decimal number is chosen by subframes SF1, SF2, and SF4. In addition, VH may be corresponded to 
"0" and VL may be made to correspond to "1" according to the permeability- voltage characteristic 
(T-V property) of a liquid crystal device, or the luminescence brightness-current characteristic of 
organic electroluminescence. 

[0012] In the conventional digital gradation means of displaying, in order to take the subframe 
structure by which weighting was carried out in time, as shown in drawing 16 R> 6, it is necessary to 
choose the scanning line. In order that drawing 16 may scan the scanning line sequentially from a top 
to the bottom simply and may set time weighting of a subframe to 1 :2:4:8 by the case where the 
number of subframes is 4, the high order bit has the long subframe period. Thus, it sets a horizontal 
scanning period to H for the number of subframes, setting N and the number of display Rhine as L, 
and the frame period in the case of scanning sequentially by digital drive is expressed as L 
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(1+2+4+ ... ** of +2 (N-l)) xH=(Nth power of 2 - 1) HL. If the number N of subframes increases as 
shown in an upper type, a sub frame period will originate in the term of the Nth power of 2, and will 
become large rapidly. The maintenance period when the subframe period especially over the most 
significant bit (MSB) does not write in other Rhine will increase very much. A flicker which a frame 
period increases according to this cause, and is called a flicker arises. Conversely, when frame 
frequency was set constant, the technical problem that horizontal scan frequency became large and 
increase of power was caused occurred. 

[0013] Next, the animation false profile which is an image quality technical problem peculiar to 
digital gradation means of displaying is explained. The generating principle of an animation false 
profile is shown in drawing 17 . A fixed electrical potential difference considers a 2 inter-frame 
continuous brightness change of a certain pixel supposing a movie display, when the ratio of 4 and 
the maintenance period of a subframe displays [ binary and the number of subframes ] 16 gradation 
by 1 :2:4:8. In drawing 17 , in order to give explanation easy, it has chosen sequentially from the 
subframe SF 4 to the most significant bit in time. At the 1st frame, gradation "7", "01 1 1 is 
displayed, and suppose that gradation "8", M 1000", was displayed by the 2nd frame. [ i.e., ] [ i.e., ] In 
this case, "0111 1000" will be displayed in 2 inter-frame, although a luminescence pattern is 
accumulated by human being's eyes and it is equalized in time — frame frequency — about 60Hz — 
"and 1 1 1 1 ... originally it must be visible to the brightness of "7" or "8" to the luminescence pattern 
of "-- gradation it will be visible to the brightness of "16" for a moment. Thus, the abrupt change 
of a high order bit brings about an animation false profile. In order to prevent this, generally, the 
number of subframes is increased and a means to suppress a rapid bit change as much as possible is 
used. For example, like drawing 18 , the number of subframes is set to 5 and 16 gradation is 
appropriately chosen for the ratio of the maintenance period of a subframe as 1 :2:4:4:4. At this time, 
the bit change to gradation "gradation from 7"" 8" becomes loose, and the animation false profile 
about this gradation change decreases. However, the animation false profile to gradation "gradation 
from 3"" 4" remains. If the number of subframes is increased further, an animation false profile can 
be reduced further. Thus, when it was going to reduce the animation false profile, the number of 
subframes needed to be increased, therefore the frame period increased, horizontal scan frequency 
increased, therefore fixed, then the technical problem that power increase was brought about 
occurred frame frequency. 
[° 014 ] 

[Problem(s) to be Solved by the Invention] It will be as follows if the technical problem of the 
above-mentioned background technique is summarized. 

(1) In indicating equipments, such as an indicating equipment used for the pocket device of a small 
cell drive especially liquid crystal of an active matrix, and organic electroluminescence, when the 
******** subframe with weight performed the multi-tone display in time only on the binary fixed 
electrical potential difference, without using analog circuits, such as a D/A converter and an 
operational amplifier, the frame period increased, and the flicker was generated and it had become 
the factor which increases power. 

[0015] (2) Moreover, in order to reduce an animation false profile, when the number of subframes 
was increased, increase of power was caused further. 

[0016] The purpose of this invention is offering the active-matrix mold display which performs a 
multi-tone display by the subframe, moreover shortens a frame period, and prevented generating of a 
flicker, and its drive approach. 

[0017] Moreover, other purposes of this invention are offering the active-matrix mold display which 
reduced the animation false profile, and its drive approach, without increasing the number of 
subframes. 
[0018] 

[Means for Solving the Problem] In the drive approach of an active-matrix mold display of 
constituting this invention from two or more subframes which write in one frame and consist of a 
period and a maintenance period, and performing a gradation display by the summation effect of said 
maintenance period in order to attain the above-mentioned purpose While preparing beforehand two 
or more signal level fewer than the number of display gradation, choosing the value of either of said 
two or more signal level according to digital image data and outputting through a signal line At the 
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maintenance period for every subframe about the one scanning line defined beforehand the scanning 
line of the remainders other than said one scanning line defined beforehand If a random scan is 
carried out according to the sequence it was determined beforehand that did not write in the same 
subframe about the same scanning line and it sees as the whole one- frame period, it will set to each 
of each scanning line. It is characterized by performing the writing for said two or more subframes of 
every substantially, securing the maintenance period for every subframe and performing a gradation 
display drive. 

[0019] Both when not circulating with the case where the selection sequence of a subframe period 
circulates are contained in the selection approach by this invention. Moreover, both the case of 
sequential scanning and when that is not right are contained about each of a subframe. 
[0020] It is effective in the ability to shorten a frame period compared with the conventional digital 
gradation means of displaying, and reduce a flicker sharply by the above-mentioned configuration. 
[0021] Moreover, a horizontal scanning period can enlarge and fixed, then the power by the charge 
and discharge of the liquid crystal panel capacity carried out to this time amount can be reduced for 
frame frequency. 

[0022] Furthermore, a D/A conversion circuit and an operational amplifier can be unnecessary, the 
configuration of a drive circuit can be simplified, and reduction of power consumption can be aimed 
at. 

[0023] Moreover, for this invention, the selection sequence of a subframe period is SFl->SF2->... It 
is ->SFn->SFl->SF2->... There is also a case of the drive approach which chooses the scanning line 
so that it may circulate with ->SFn. If it is in such a drive approach, as the selection approach of the 
scanning line, it may not necessarily be scanned sequentially about each of a subframe. Moreover, 
for this invention, the selection sequence of a subframe period is SFl->SF2->... It is ->SFn->SFl- 
>SF2->... If it circulates with ->SFn and sees about said one subframe period, there is also a case of 
the drive approach which chooses the scanning line so that it may be scanned sequentially. 
[0024] Moreover, this invention is weighting of H and a maintenance period about N and a 
horizontal scanning period in the number of subframes 1:2:4 : ... When ** (N-l) of :2 and the 
number of scanning lines are set to L and a positive integer is set to K, said frame period may be set 
up with NH(1+K (Nth power of 2 - 1)) =NHL, and may be driven. 

[0025] moreover, said frame period may be set up with NH(l+sigmaK (i)) =NHL, and this invention 
may drive it, when weighting of a maintenance period [ in / the number of subframes and / for a 
horizontal scanning period / in it / H and the i-th subframe period ] is set to K (i) (however, i= - 
referred to as 1 , 2, — , N) and the number of scanning lines is set to L [ N ] 

[0026] Moreover, it may set to 2 the degree of freedom of said signal level obtained for said one- 
frame period to one gradation while this invention prepares beforehand two or more three or more 
signal level fewer than the number of display gradation, chooses the value of either of said two or 
more signal level according to digital image data and outputs it through a signal line. 
[0027] Two or more signal level is good also as binary, and good also as three or more two or more 
values. Especially in the case of three or more two or more values (multiple-value-izing), it means 
performing a gradation display according to concomitant use of digital one and an analog. And when 
it multiple- value-izes in this way, there is an advantage which can increase the number of display 
gradation, without increasing the number of subframes. Therefore, if gradation is appropriately 
chosen so that a rapid bit change with two adjacent gradation may become small, it will become 
possible to suppress image quality degradation by the animation false profile, without increasing a 
subframe. 

[0028] Moreover, this invention is the active-matrix mold display constituted so that the above- 
mentioned drive approach might be realized. 

[0029] Moreover, as an active-matrix mold display, you may be the liquid crystal display which has 
a liquid crystal layer, and may be the organic electroluminescence display which replaced with the 
liquid crystal layer and was equipped with the luminous layer. 
[0030] 

[Embodiment of the Invention] (Gestalt 1 of operation) Drawing 1 is the important section block 
diagram of the active matrix liquid crystal display 10 concerning the gestalt 1 of operation, and 
drawing 2 is the circuit diagram showing the electric configuration of a liquid crystal display 10. In 
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the liquid crystal display concerning the gestalt 1 of this operation, the same reference mark is given 
to the part corresponding to the conventional example shown in drawing 10 and drawing 14 , and 
detailed explanation is omitted. This liquid crystal display 10 is an active-matrix mold display which 
consists of two or more subframes SF1, SF2, --, SFn (a reference mark SF shows when naming 
genetically) which write in one frame and consist of a period and a maintenance period, and 
performs a gradation display by the summation effect of a maintenance period. A liquid crystal 
display 10 has the 1st substrate 1 1, the 2nd substrate 12 which counters the 1st substrate 1 1 and is 
arranged, and a substrate 1 1 and the liquid crystal layer 103 by which the closure is carried out 
among 12. Two or more signal lines SI, S2, --, Sn (naming a signal line generically) arranged in the 
shape of a matrix at the medial surface of the 1st substrate 1 1 a reference mark S - being shown - 
two or more scanning lines Gl, G2, — , Gm (when naming the scanning line generically) 
Corresponding to each intersection shown by the reference mark G, the storage capacitance 104 
connected to the thin film transistor 102 (TFT) as a switching element, the pixel electrode 105 
connected to TFT 102, and the pixel electrode 105 is formed. Moreover, the counterelectrode 14 is 
formed in the medial surface of the 2nd substrate 12. 

[0031] 20 is a signal-line drive circuit. This signal-line drive circuit 20 has a shift register / latch 
circuit 106 (for simplification of a drawing, a latch is combined with a shift register and shown as 
one block), a decoder 501, and an analog switch 502. A decoder 501 and an analog switch 502 
constitute an analog multiplexer, and make the work which chooses either of the binary fixed 
electrical potential differences VH and VL according to digital image data. The function which the 
signal-line drive circuit 20 prepares beforehand the voltage level of plurality (the gestalt 1 of this 
operation binary [ of the fixed electrical potential differences VH and VL ]) smaller than the number 
of display gradation, chooses the value of either of said two or more voltage levels according to 
digital image data, and is outputted through a signal line S by such configuration will be achieved. 
[0032] Moreover, 30 is a scanning-line drive circuit. This scanning-line drive circuit 30 consists of a 
decoder 803 which chooses the scanning line G specified by the address signal ADV, and an output 
buffer 110. The address signal ADV outputted from a control circuit (not shown) is supplied to a 
decoder 803, and it is constituted so that the scanning line addressed by the address signal ADV may 
be chosen. In addition, the assignment sequence of the address is beforehand memorized by the 
memory in a control circuit (not shown), and the random scan of the scanning line will be carried out 
by the predetermined sequence later mentioned based on this memory. 

[0033] Subsequently, the drive approach of a liquid crystal display 10 is explained. With the gestalt 1 
of operation, the frame period which displays a whole image is divided into two or more subframe 
periods by which weighting was carried out in time, and time Pulse Density Modulation is performed 
by carrying out the selection output of the binary fixed electrical potential differences VH or VL in 
each subframe period, although the relation of the combination of a fixed electrical potential 
difference binary [ in gradation data and a subframe ] is shown in drawing 15 , it differs from 
drawing 15 — you may combine and come out. 

[0034] Subsequently, a concrete drive sequence is shown in drawing 3 . this drawing 3 — 0th 
scanning-line - it is the 16 scanning lines of the 15th scanning line, and a fixed electrical potential 
difference is binary and the example when both the number of subframes and the number of bits of 
input gradation data are in agreement by 4 is shown. Drawing 3 (a) and drawing 3 (c) show the 
subframe of the 0th scanning line. Moreover, drawing 3 (b) and drawing 3 (d) show the selection 
sequence of the scanning line. In addition, drawing 3 (a) and drawing 3 (c) were drawn by dividing 
into two in consideration of the tooth space of a drawing etc., although the one-frame period is 
shown on the whole and drawing 3 (c) follows drawing 3 (a). Moreover, similarly, drawing 3 (b) and 
drawing 3 (d) were drawn by dividing into two in consideration of the tooth space of a drawing etc., 
although the one-frame period is shown on the whole and drawing 3 (d) follows drawing. 3 (b)- 
[0035] Hereafter, the concrete drive approach is explained, referring to drawing 3 . The period of 
each subframes SF1-SF4 consists of a write-in period and a maintenance period, and the write-in 
period is fixed in every subframe at 1 horizontal-scanning period (1H), and it doubles [ period I 
twice / of 2 / power / the constant of a horizontal scanning ] weighting of the maintenance period for 
every subframe. That is, the maintenance period of a subframe SF 1 is set to 4H, the maintenance 
period of a subframe SF 2 is set to 8H, the maintenance period of a subframe SF 3 is set to 16H, and 
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the maintenance period of a subframe SF 4 is set to 32H. 

[0036] Here, the drive approach in this invention aims at shortening of a frame period. And the one 
scanning line beforehand defined for this purpose achievement (in the case of drawing 3 ) To the 
maintenance period for every subframe related for being equivalent to the 0th scanning line, it is the 
scanning line (in the case of drawing 3 ) of the remainders other than said one scanning line defined 
beforehand, the 1st - the 15th scanning line — corresponding, if a random scan is carried out 
according to the sequence it was determined beforehand that did not write in the same subframe 
about the same scanning line and it sees as the whole one-frame period It is characterized by 
securing the writing and maintenance period for every subframe about all the scanning lines, and 
performing a gradation display. 

[0037] Here, it faces setting up the selection sequence of the concrete scanning line for attaining the 
above-mentioned purpose, and the subframe period is generalized first. When making 1 horizontal- 
scanning period and N into the total number of subframes and making K into a positive integer for 
H, it is the i-th subframe period (however, i= 1, 2, N), 

(** (i-1) xNK of 1+2) It is expressed xH. The 1st term in the parenthesis of an upper type expresses 
a write-in period, and the 2nd term expresses the maintenance period, a maintenance period is 
expressed with x(2 powers) (constant K) x(several subframes N) x (horizontal scanning period H) - 
having - every subframe - the part of (a power of 2) - 1 , 2, 4, and 8 - weighting is carried out to ... 
The term of NK is included at the maintenance period because it is useful to compaction of a frame 
period so that it may mention later. 

[0038] And since it is the sum of all subframe periods, an one-frame period is x(N+NK (1+2+4+ ... 
** of +2 (N-l))) H=NH (1+K (Nth power of 2 - 1)). 
It is expressed. 

[0039] In the wave form chart of drawing 3 (a) and (c), the part of a pulse writes in and a period and 
the other part are equivalent to a maintenance period. 

[0040] By not scanning sequentially from a top to the bottom simply, but choosing in predetermined 
sequence, as shown in drawing 3 (b) and (d), the selection sequence of the scanning line writes in the 
subframe of other Rhine using the maintenance period of the subframe period in a high order bit, and 
is shortening the frame period. The following procedures perform the concrete approach of 
shortening a frame period. 

[0041] (1) In order to write in all subframes, the write-in period of N time is required for the one 
setting period of the display number of scanning lines to one line. Therefore, when the display 
number of scanning lines is L, a twice (NxL) as many write-in period as 1 horizontal-scanning 
period is required for an one-frame period. That is, a write-in period is expressed with NHL. When 
writing in other Rhine using a maintenance period, the time of NH(1+K (Nth power of 2 - 1)) =NHL 
being realized is the most efficient. Therefore, it is L=l+K (Nth power of 2 - 1) about the display 
number of scanning lines. 

What is necessary is just to choose so that it may become. 

[0042] In the example of drawing 3 (b) and (d), since the number of subframes is N= 4, the display 
number of scanning lines is set to L=15K+1. K - a positive integer - it is ~K= 1, and 2 and 3 - 
if... L= 16, and 31 and 46 « it becomes ... In drawing 3 (b) and (d), the display number-of-scanning- 
lines L= 16 or 1 -frame period is NHL=64H as K= 1. 

[0043] (2) The setting following ** of the selection sequence of the scanning line explains the 
selection sequence of the scanning line to a detail. Drawing 3 R> 3 is the case where the numbers of 
subframes are N= 4 and the display number of scanning lines L= 16 (K= 1), and each subframe 
period is 5H, 9H, 17H, and 33H, and one-frame periods are these sums and are set to 64H. If the 0th 
top scanning line is observed, the subframe SF 1 to the least significant bit is written in among 
horizontal scanning period 1H from time of day t= 0. Then, there is a four-H maintenance period and 
the time of day which writes in SF2 of the 0th scanning line next is set to t=5H. The subframe of 
other scanning lines is written in between the maintenance periods of this SF1. t=lH [ namely, ] — 
SF2 of the 15th scanning line - by t=2H, SF4 of the 9th scanning line is written in by t=3H, and SF1 
of the 1st scanning line is written in for SF3 of the 13th scanning line t=4H. the sequence of the 
subframe which will be written in if it puts in another way - SF1 ->SF2 ->SF3 ->SF4 ->SF1 ... as - 
it circulates. Moreover, if one subframe 4, for example, SF, is observed, selection sequence will set 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



4/28/2006 



JP,2002-175039,A [DETAILED DESCRIPTION] 



Page 8 of 10 



initiation Rhine to 9, and it is 9->10->l l->... It is ->15->0->l->. .. It is scanned sequentially like ->8. 
It is the same at the point called sequential scanning only by initiation Rhine differing about other 
subframes. Initiation Rhine of each subframe will be uniquely decided, if the write-in time of day of 
each subframe to the 0th line is decided. Thus, if the scanning line is chosen so that the subframe of 
other Rhine may be written in using the maintenance period of a subframe, compared with the case 
where scan sequentially simply and subframe structure is taken, a frame period can be shortened N/ 
(Nth power of 2 - 1) twice. 

[0044] For example, although drawing 3 and drawing 16 are the same display number of scanning 
lines and the same number of subframes, the frame period of drawing 16 of sequential scanning can 
be managed with drawing 3 to being 240H 64H. If a frame period can be shortened, a flicker called a 
flicker can be prevented and fixed, then the power by the charge and discharge of liquid crystal panel 
capacity which can increase and perform a horizontal scanning period at this horizontal scanning 
period can be reduced for frame frequency. 

[0045] In the above-mentioned example, although the ratio of the maintenance period of a subframe 
was set to SF1:SF2:SF3:SF 4= 1:2:4:8, if this invention shows the selection sequence of the scanning 
line to drawing 4 by the same view as the above even if it is not limited to this and it sets it as 
SF1:SF2:SF3:SF 4= 2:8:1:4, it can attain shortening of a frame period. 

[0046] moreover — the above-mentioned example — the selection sequence of a subframe period — 
SF1 ->SF2 ->SF3 ->SF4 ->SF1 ... as - when circulating and seeing about one subframe period, the 
scanning line was chosen so that it might be scanned sequentially, although it was this invention is 
not limited to this and shown in drawing 5 — as — the selection sequence of a subframe period — SF1 
->SF2 ->SF3 ->SF4 ->SF1 - it circulates with also although kicked As long as it sees about one 
subframe period, it may be made to perform selection which is not scanned sequentially. If it 
observes in the case of [ 4 ] drawing 5 (for example, SF), selection sequence will set initiation Rhine 
to 3, and it is 3->5->7->9->->l l->13->15->2->4->... It is the scan in every two lines like 14->3->5- 
>. It is the scan in every two lines similarly about other Rhine. Even if it is selection of the scanning 
line shown in such drawing 5 , shortening of a frame period can be attained. In addition, the direction 
which scans sequentially can simplify the address circuit which specifies the scanning line. 
[0047] moreover — the above-mentioned example - a subframe period — the small order of 
weighting - SFl->SF2->SF3->SF4->SFl-> ... as - although it circulated and the scanning line was 
chosen - reverse - descending of weighting - SF4->SF3->SF2->SFl->SF4-> - you may circulate 
with ... or the magnitude of weighting - not related - for example, SF3->SF1->SF4->SF2->SF3- 
> ... as — subframe sequence may be set up freely. 

[0048] Moreover, although the period through which a subframe circulates was made in agreement 
with N= 4 subframes and made into 4H period in the above-mentioned example, the range of the 
multiple of N, for example, the case of N= 4, may be circulated 8H period. Moreover, all Rhine may 
be divided into every block which consists of two or more Rhine, every several lines, and even lines 
and odd lines, and the sequence of a subframe may be changed. In such a case, it may not necessarily 
be scanned sequentially about each of a subframe. 

[0049] (Epitome of the selection approach of the scanning line) If the selection approach of the 
above-mentioned scanning line is summarized, it can divide roughly into the following three kinds. 
[0050] (1) If the random scan of the scanning line of the remainders other than said one scanning line 
defined beforehand is carried out to the maintenance period for every subframe about the one 
scanning line beforehand defined among two or more scanning lines according to the sequence it 
was determined beforehand that did not write in the same subframe about the same scanning line and 
it sees as the whole one-frame period, in each of each scanning line, writing / maintenance period for 
said two or more subframes of every is secured substantially. 

[0051] By this selection approach, both when not circulating with the case where the selection 
sequence of a subframe period circulates are contained. Moreover, both the case of sequential 
scanning and when that is not right are contained about each of a subframe. According to this 
selection approach, it is effective in the ability to shorten a frame period by using the holding time 
effectively. 

[0052] (2) The selection sequence of a subframe period is SFl->SF2->... ->SFn->SFl->SF2-> ... 
The scanning line is chosen so that it may circulate with ->SFn. 
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[0053] By this selection approach, it may not necessarily be scanned sequentially about each of a 
subframe. While according to this selection approach being able to use the holding time effectively 
further and being able to shorten a frame period most compared with the above-mentioned selection 
approach of (1), it is effective in the ability to simplify the address circuit which specifies the 
scanning line. 

[0054] (3) The selection sequence of a subframe period is SFl->SF2->... ->SFn->SFl->SF2-> ... If it 
circulates with ->SFn and sees about said one subframe period, the scanning line will be chosen so 
that it may be scanned sequentially. According to this selection approach, it is effective in the ability 
to constitute the address circuit which specifies the scanning line from an easy counter circuit of a 
configuration compared with the selection approach of of above (1) and (2). 

[0055] In addition, the selection approach of above-mentioned (1) - (3) may serve as the same drive 
sequence as a result, although the views of the selection approach of the scanning line differ. 
[0056] Moreover, in the above-mentioned example, although the maintenance period of a subframe 
was made into x(2 powers) (constant K) x(several subframes N) x (horizontal scanning period H), 
the part of x (2 powers) (constant K) may be set as arbitration. If it becomes common, partial 
(constant K) x (2 powers) of weight is transposed to K (i), and NH-K (i) is expressed for a 
maintenance period, and it is the i-th subframe period (however, i= 1, 2, N), 
(1+N-K (i)) It can express xH. Moreover, since it is the sum of all subframe periods, an one-frame 
period is NH(1+K(1)+K (2) + ... +K (N)) =NH (1+sigmaK (i)). 

It is expressed. If this is placed with NHL in order to shorten a frame period, the display number of 
scanning lines will be L=l+K(l) K[ +] (2)+... It is +K(N) =l+sigmaK (i). 

It becomes. And what is necessary is just to set up the selection sequence of the scanning line based 
on the view same also in this case as the case x(2 powers) (constant K) x(several subframes N) x 
(horizontal-scanning period H) Where the maintenance period of the above-mentioned subframe is 
carried out. 

[0057] (Supplementary information of the gestalt 1 of operation) Although the opposite reversal 
drive was assumed like the conventional example about the alternating current drive of liquid crystal 
and the fixed electrical potential difference was made binary with the gestalt of ** book operation, 
when seting opposite constant, a fixed electrical potential difference can be applied by considering as 
every [ the binary one ] and a total of four values by straight polarity and negative polarity, 
respectively. In addition, if the capacity-coupling drive of the preceding paragraph gate or the 
capacity-coupling drive which controls storage capacitance independently is used, it is possible to 
carry out opposite for a fixed electrical potential difference to regularity in the binary state. 
[0058] ** Although the number of display Rhine was set to L= 16 from N= 4 subframes and a 
constant K= 1 in this example, this may be the number of maximum Rhine which can be displayed, 
and the number of Rhine smaller than this is sufficient as it in fact. For example, the number of 
maximum Rhine which can be displayed is set to L= 16, and when the actually displayed number of 
Rhine is made into 15 lines, the time amount as which no Rhine is chosen only arises by four [ H ]. 
[0059] (Gestalt 2 of operation) Drawing 6 is the circuit diagram showing the electric configuration of 
liquid crystal display 10A concerning the gestalt 2 of operation. The gestalt 2 of this operation gives 
the same reference mark to the part which is similar and corresponds to the gestalt 1 of operation. 
Although the gestalt 1 of the above-mentioned implementation was made to perform a gradation 
display in the combination of a fixed electrical potential difference binary [ in two or more 
subframes by which weighting was carried out in time ], with the gestalt 2 of this operation, the 
description of constructing the fixed electrical potential difference of three or more values, and 
performing a gradation display by **** is carried out. This means performing a gradation display 
according to concomitant use of the gradation display by the multiple-value subframe, i.e., digital 
one, and an analog. 

[0060] Thus, although the circuitry of the analog multiplexer (a decoder and switch) which chooses 
the fixed electrical potential difference of a signal side drive circuit becomes complicated when it 
multiple- value-izes, there is an advantage which can increase the number of display gradation, 
without increasing the number of subframes. for example, the degree of freedom of the fixed 
electrical potential difference which can be taken to one gradation like drawing 7 when the ratio of a 
maintenance period is set to 1:2:4:8 by 3 value 4 subframe - 2, then a maximum of 31 gradation 
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profit ****. 

[0061] It is also possible to lessen the number of subframes by multiple- value-ization on the other 
hand, for example, the degree of freedom of the fixed electrical potential difference which can be 
taken to one gradation like drawing 8 when the ratio of a maintenance period is set to 1 :2:4 by 3 
value 3 subframe ~ 2, then a maximum of 1 5 gradation profit ****. If the number of subframes can 
be lessened, a frame period can be shortened further and it is possible fixed, then to be able to reduce 
horizontal scan frequency and to reduce power for frame frequency. In case it multiple-value-izes 
here, by setting to 2 the degree of freedom of the fixed electrical potential difference which can be 
taken to one gradation, the brightness jump between adjacent gradation can be prevented and a 
continuity can be maintained in a gradation-brightness property. 

[0062] Moreover, if gradation is appropriately chosen so that a rapid bit change with two adjacent 
gradation may become small like drawing 9 , using the ratio of a maintenance period as 1:2:2:2 by 3 
value 4 subframe, it is possible to suppress image quality degradation by the animation false profile, 
without increasing a subframe. 

[0063] In addition, as well as a binary case when it multiple-value-izes, the alternating current drive 
of liquid crystal is possible, without doubling the number of fixed electrical potential differences 
using an opposite reversal drive and a capacity-coupling drive. 

[0064] (Other matters) Although the gestalten 1 and 2 of the above-mentioned implementation used 
and explained liquid crystal to the display device, even if a display device is organic 
electroluminescence, the selection approach of the scanning line of the gestalten 1 and 2 operation is 
applicable similarly. 

[0065] _ . 

[Effect of the Invention] According to this invention, the following effectiveness is done so as 

mentioned above. 

(1) In the conventional active-matrix mold indicating equipment especially liquid crystal, and the 
active-matrix mold indicating equipment using organic electroluminescence, a frame period can be 
shortened compared with the conventional digital gradation means of displaying, and it is effective 
in the ability to reduce a flicker sharply. Moreover, about frame frequency, a horizontal scanning 
period can enlarge and there are fixed, then effectiveness that the power by the charge and discharge 
of the liquid crystal panel capacity carried out to this time amount can be reduced. 
[0066] (2) A D/A conversion circuit and an operational amplifier are unnecessary, the configuration 
of a driver circuit can be simplified, and there is effectiveness which can reduce the power consumed 

by these. <• 
[0067] (3) Don't need the property of a uniform thin film transistor with high degree ot accuracy, so 
that it is required by the conventional analog gradation means of displaying, but it is effective m the 
ability to reduce image quality degradation of the brightness nonuniformity by transistor- 
characteristics dispersion etc. 

[0068] (4) By multiple- value-izing a fixed electrical potential difference, it becomes possible to 
prevent image quality degradation of gradation nature, an animation false profile, etc., without 
increasing power. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
dam ages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD _ 

[Field of the Invention] This invention relates to the display which performs a multi-tone display in 
time in detail with the combination of the voltage level of binary [ in a ******** subframe period 
with weight ], or a multiple value, and its drive approach about the display of an active matrix 
especially liquid crystal, the display that used organic electroluminescence (electroluminescence), 
and its drive approach. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
dama ges caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

PRIOR ART 

[Description of the Prior Art] Fewer power consumption is demanded of the display used for the 
small pocket device by cell drive. Liquid crystal and organic electroluminescence 
(electroluminescence) are known as a representation rank of the display device which fills such a 
demand. It is common to control the brightness of a pixel and to perform a gradation display 
according to the electrical potential difference or current of an analog, in the indicating equipment of 
an active matrix using these display devices and the indicating equipment which uses the thin film 
transistor (TFT) of three terminals as a switching element typically. For example, when impressing 
the electrical potential difference of an analog in the case of liquid crystal, by passing the current of 
an analog, in the case of organic electroluminescence, the brightness of a display device is changed, 
and it is indicating by gradation. 

[0003] The configuration of the conventional active-matrix liquid crystal panel is shown in drawing 
10 , and the gradation method of presentation is explained. 101 is the liquid crystal panel of an active 
matrix, and consists of signal lines Sl-Sn, the scanning lines Gl-Gm which intersect perpendicularly 
with this, and a switching element near [ the ] the intersection. Si is an example of the thin film 
transistor (TFT) of a switching element and three common terminals in this case which a certain 
signal line and Gj have in a certain scanning line, and 102 has near [ those ] the intersection. 103 
shows a liquid crystal device and Counterelectrode Vcom is formed in the side which stands face to 
face against a transistor 102. 104 is storage capacitance, assisted the capacity component of a liquid 
crystal device 103, and has prevented degradation of image quality. Common connection of the 
electrode by the side of the reverse is separately made as Vst in many cases. The intersection 105 by 
the side of these transistors is equivalent to a pixel electrode. 

[0004] If actuation is explained briefly, the scanning line Gj will serve as quantity potential once at 
an one-frame period, it will be made to flow through a transistor 102, and the pixel electrode 105 
103, i.e., liquid crystal capacity, and storage capacitance 104 will be charged to Counterelectrode 
Vcom to the potential of the signal line Si at this time. The scanning line Gj serves as low voltage 
after that, a transistor 102 is un-flowing, and this charged potential is maintained during the one- 
frame period. Moreover, although it is common to carry out an alternating current drive as for liquid 
crystal, the pulse-like wave which reversed Counterelectrode Vcom and the common electrode Vst 
of storage capacitance synchronizing with the signal line Si is added, and, generally decreasing the 
amplitude of a signal line Si is also performed. 106 is a shift register by the side of a signal, and a 
latch, by the clock signal CKH and start signal STH which are inputted from the outside, carries out 
the sequential sampling of the video signal, and carries out serial-parallel conversion. In drawing 10 , 
the example of a digital video signal is shown, a two or more bits video signal is changed into an 
analog signal by the D/A conversion circuit 107, and current amplification is carried out with an 
operational amplifier 108, and it is added to signal lines Sl-Sn. A scan side consists of the shift 
register 109 and output buffer 110 which are scanned from a top to the bottom one by one with the 
clock signal CKV added from the exterior, and a start signal STV, and drives the scanning lines Gl- 
Gm with pulse shape. 

[0005] The wave form chart of each part is shown in drawing 1 1 . HD shows a Horizontal 
Synchronizing signal, and the period is the horizontal scanning period H, and is equal to the period 
of above-mentioned STH and above-mentioned CKV. These phases are changed a little with a panel 
property etc. An input signal is a digital video signal and data change with the period of CKH. FF1, 
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FF2, and FF3 show the sampling pulse of a signal side shift register. For example, in the case of 
gradation [ 4 bits and / 16 ], if data are expressed in hexadecimals, "F" is sampled and latched to "T 
and FF3 by "0" and FF2 at FF1 . If D/A conversion of this is carried out to the timing of a latch pulse, 
the pulse height to the opposite potential Vcom will change, and gradation will be expressed now. If 
opposite reversal is carried out, in case the alternating current drive of liquid crystal will be carried 
out, it is possible to set about 1/of voltage swings of a signal line to 2, and, generally it is carried out. 
in addition, overlapping the preceding paragraph gate (although not shown in drawing Gj- 1), 
forming the storage capacitance 104 of drawing 10 , impressing a pulse voltage from the gate side of 
the preceding paragraph, and having kept opposite potential constant — opposite reversal - the same 
- the voltage swing of a signal line - about - there is a capacity-coupling drive which can be 
reduced to one half (JP,3-35218,A). Or effectiveness with the same said of the case of the capacity- 
coupling drive (Japanese Patent Application No. 1 1-255228) which impresses a pulse voltage to 
storage capacitance independently of the gate is acquired, without making storage capacitance 104 
overlap the preceding paragraph gate. 

[0006] The selection sequence of the scanning line is shown in drawing 12 . An axis of abscissa is 
time amount and an axis of ordinate is selection Rhine. The minimum width of face of a time-axis is 
the horizontal scanning period H, and the number of display Rhine is 16. Like drawing 12 , selection 
sequence is 0->l->2->... It is scanned sequentially like ->15. Therefore, an one-frame period is 
completed by 16H, and the writing of the following frame starts. In fact, although a perpendicular 
blanking period is established at a frame period in addition to the Rhine selection time amount, it is 
omitting in drawing 12 . In addition, the horizontal scanning period H is equal to the period of HD of 
drawing 1 1 , and the analog signal is written in the pixel in this time amount. Next, the configuration 
of the conventional active-matrix organic EL panel is shown in drawing 13 . The case of the liquid 
crystal panel of drawing 10 and the thing of this function attach the same number. 401 is the organic 
EL panel of an active matrix, and consists of signal lines Sl-Sn, the scanning lines Gl-Gm which 
intersect perpendicularly with this, and a switching element near [ the ] the intersection. Si is the 1st 
and 2nd switching elements which a certain signal line and Gj have in a certain scanning line, and 
402 and 403 have near [ those ] the intersection, and shows the thin film transistor (TFT) of three 
terminals. 404 is auxiliary capacity and carries out the role holding the electrical potential difference 
of the signal line Si impressed to the gate electrode of the 2nd transistor 403 through the 1st 
transistor 402. The location of 405 shows a pixel electrode and is connected to the current supply 
line Vs through the 2nd transistor 403. 406 is an organic EL device, it is formed between the pixel 
electrode 405 and Counterelectrode Vcom, emits light according to the current which flows between 
Counterelectrode Vcom and the electrical-potential-difference supply line Vs, and performs a 
gradation display by the current control. About actuation of a level drive circuit and a vertical-drive 
circuit, it is the same as that of the case of the liquid crystal of drawing 1 , and scan the scanning line 
Gj sequentially, it is made to flow through the 1st transistor 402, and the analog voltage outputted to 
the signal line Si is written in the 2nd gate and auxiliary capacity 404 of a transistor 403. 
[0007] As mentioned above, at a conventional active-matrix liquid crystal panel and a conventional 
organic EL panel, the gradation display has been performed in modulating brightness in analog. 
Therefore, the D/A conversion circuit was prepared in the level drive circuit, and the electrical 
potential difference or current of an analog quantity needed to be outputted to the panel. However, it 
was the factor in which it is necessary to form an operational amplifier in the latter part of a D/A 
conversion circuit as a current buffer for carrying out the charge and discharge of the signal-line 
capacity which is a load, and this increases the power consumption of the whole drive circuit. 
Because, since a static current flows continuously and is continuing the operational amplifier, even 
when having not carried out the charge and discharge of the load, and a number equal to the total 
number of signal lines of operational amplifiers moreover existed, total of the power consumption by 
the static current of an operational amplifier became large, and this had accounted for the big rate m 
the power consumption of the whole drive circuit. 

[0008] Moreover, in order to control brightness by the gradation display of a active-matrix organic 
EL panel with the amount of currents which flows to an organic EL device, the display quality of a 
panel is very sensitive to dispersion in the current- voltage characteristic of a pixel transistor. 
Therefore, in order to prevent the image quality fall of brightness nonuniformity etc., it is necessary 
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to form transistor characteristics in homogeneity over the whole panel. 

[0009] The drive approach that a time amount modulation performs a gradation display in digital one 
only using a binary fixed electrical potential difference is learned not using analog circuits, such as a 
D/A converter and an operational amplifier, as one approach of solving these power technical 
problems and an image quality technical problem. In this application, this shall be called digital 
gradation means of displaying. In digital gradation means of displaying, dispersion in the transistor 
characteristics which there is no power loss by the static current of an analog circuit, and are 
demanded from high definition is not severe, either. 

[0010] The configuration of the conventional digital gradation means of displaying is shown by 
making the case of liquid crystal into an example at drawing 14 . The analog multiplexer 501, i.e., 
the decoder, and analog switch 502 with which drawing 14 chooses the binary fixed electrical 
potential differences VH and VL instead of a D/A conversion circuit and an operational amplifier as 
compared with drawing 10 are arranged. A decoder and an analog switch can be constituted from a 
very easy circuit, and do not almost have static power consumption. Moreover, a decoder and an 
analog switch are arranged instead of a D/A conversion circuit and an operational amplifier like [ in 
the digital drive using organic electroluminescence ] drawing 5 . If digital gradation means of 
displaying is applied to especially organic electroluminescence and even the current variation to a 
binary fixed electrical potential difference will be stopped even if the current-voltage characteristic 
of a pixel transistor varies somewhat, there is an advantage that the good image which brightness 
nonuniformity does not produce can be offered. In addition, a scan side is constituted by the shift 
register circuit for scanning sequentially like drawing 7 , and is the same as the analog drive of 
drawing 1010 . 

[001 1] Next, how to display gradation with the binary fixed electrical potential differences VH and 
VL is explained with drawing 15 . Dividing the frame period which displays a whole image into two 
or more subframe periods by which weighting was carried out in time, in each subframe period, in 
the case of organic electroluminescence, in the case of liquid crystal, it is adding VH or VL to the 
gate electrode of the 2nd transistor, and it is performing time Pulse Density Modulation to the pixel 
electrode. Drawing 15 shows the example when the fixed electrical potential difference of the 
number of bits [ the number of subframes and ] of input data corresponds with binary, and input data 
is [ the number of 4 bits and subframes ] 4. Corresponding to the most significant bit (MSB) of input 
data - the least significant bit (LSB), subframes SF4-SF1 are assigned, respectively. The combination 
of the fixed electrical potential differences VH and VL binary [ in the subframes SF1-SF4 by which 
weighting was carried out to the input data ] is performing 16 kinds of gradation displays. For 
example, at the time of "101 1", by the subframe SF 3, VL corresponding to [ in them ] "0" at a 
binary number is chosen, and VH corresponding to "1" corresponding to [ in gradation data ] 1 1 at a 
decimal number is chosen by subframes SF1, SF2, and SF4. In addition, VH may be corresponded to 
"0" and VL may be made to correspond to "1" according to the permeability-voltage characteristic 
(T-V property) of a liquid crystal device, or the luminescence brightness-current characteristic of 
organic electroluminescence. 

[0012] In the conventional digital gradation means of displaying, in order to take the subframe 
structure by which weighting was carried out in time, as shown in drawing 16 R> 6, it is necessary to 
choose the scanning line. In order that drawing 16 may scan the scanning line sequentially from a top 
to the bottom simply and may set time weighting of a subframe to 1 :2:4:8 by the case where the 
number of subframes is 4, the high order bit has the long subframe period. Thus, it sets a horizontal 
scanning period to H for the number of subframes, setting N and the number of display Rhine as L, 
and the frame period in the case of scanning sequentially by digital drive is expressed as L 
(1+2+4+ ... ** of +2 (N-l)) xH=(Nth power of 2 - 1) HL. If the number N of subframes increases as 
shown in an upper type, a subframe period will originate in the term of the Nth power of 2, and will 
become large rapidly. The maintenance period when the subframe period especially over the most 
significant bit (MSB) does not write in other Rhine will increase very much. A flicker which a frame 
period increases according to this cause, and is called a flicker arises. Conversely, when frame 
frequency was set constant, the technical problem that horizontal scan frequency became large and 
increase of power was caused occurred. 

[0013] Next, the animation false profile which is an image quality technical problem peculiar to 
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digital gradation means of displaying is explained. The generating principle of an animation false 
profile is shown in drawing 17 . A fixed electrical potential difference considers a 2 inter- frame 
continuous brightness change of a certain pixel supposing a movie display, when the ratio of 4 and 
the maintenance period of a subframe displays [ binary and the number of subframes ] 16 gradation 
by 1:2:4:8. In drawing 17 , in order to give explanation easy, it has chosen sequentially from the 
subframe SF 4 to the most significant bit in time. At the 1st frame, gradation "7", "01 11", is 
displayed, and suppose that gradation "8", "1000", was displayed by the 2nd frame. [ i.e., ] [ i.e., ] In 
this case, "01 1 1 1000" will be displayed in 2 inter-frame, although a luminescence pattern is 
accumulated by human being's eyes and it is equalized in time — frame frequency — about 60Hz — 
"and 1 1 1 1 ... originally it must be visible to the brightness of "7" or "8" to the luminescence pattern 
of"- gradation - it will be visible to the brightness of "16" for a moment. Thus, the abrupt change 
of a high order bit brings about an animation false profile. In order to prevent this, generally, the 
number of subframes is increased and a means to suppress a rapid bit change as much as possible is 
used. For example, like drawing 18 , the number of subframes is set to 5 and 16 gradation is 
appropriately chosen for the ratio of the maintenance period of a subframe as 1:2:4:4:4. At this time, 
the bit change to gradation "gradation from 7"" 8" becomes loose, and the animation false profile 
about this gradation change decreases. However, the animation false profile to gradation "gradation 
from 3"" 4" remains. If the number of subframes is increased further, an animation false profile can 
be reduced further. Thus, when it was going to reduce the animation false profile, the number of 
subframes needed to be increased, therefore the frame period increased, horizontal scan frequency 
increased, therefore fixed, then the technical problem that power increase was brought about 
occurred frame frequency. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

EFFECT OF THE INVENTION 

[Effect of the Invention] According to this invention, the following effectiveness is done so as 
mentioned above. 

(1) In the conventional active-matrix mold indicating equipment especially liquid crystal, and the 
active-matrix mold indicating equipment using organic electroluminescence, a frame period can be 
shortened compared with the conventional digital gradation means of displaying, and it is effective 
in the ability to reduce a flicker sharply. Moreover, about frame frequency, a horizontal scanning 
period can enlarge and there are fixed, then effectiveness that the power by the charge and discharge 
of the liquid crystal panel capacity carried out to this time amount can be reduced. 
[0066] (2) A D/A conversion circuit and an operational amplifier are unnecessary, the configuration 
of a driver circuit can be simplified, and there is effectiveness which can reduce the power consumed 
by these. 

[0067] (3) Don't need the property of a uniform thin film transistor with high degree of accuracy, so 
that it is required by the conventional analog gradation means of displaying, but it is effective in the 
ability to reduce image quality degradation of the brightness nonuniformity by transistor- 
characteristics dispersion etc. 

[0068] (4) By multiple-value-izing a fixed electrical potential difference, it becomes possible to 
prevent image quality degradation of gradation nature, an animation false profile, etc., without 
increasing power. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
dam ages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] It will be as follows if the technical problem of the 
above-mentioned background technique is summarized. 

(1) In indicating equipments, such as an indicating equipment used for the pocket device of a small 
cell drive especially liquid crystal of an active matrix, and organic electroluminescence, when the 
******** subframe with weight performed the multi-tone display in time only on the binary fixed 
electrical potential difference, without using analog circuits, such as a D/A converter and an 
operational amplifier, the frame period increased, and the flicker was generated and it had become 
the factor which increases power. 

[0015] (2) Moreover, in order to reduce an animation false profile, when the number of subframes 
was increased, increase of power was caused further. 

[0016] The purpose of this invention is offering the active-matrix mold display which performs a 
multi-tone display by the subframe, moreover shortens a frame period, and prevented generating of a 
flicker, and its drive approach. 

[0017] Moreover, other purposes of this invention are offering the active-matrix mold display which 
reduced the animation false profile, and its drive approach, without increasing the number of 
subframes. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
dam ages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

MEANS 

[Means for Solving the Problem] In the drive approach of an active-matrix mold display of 
constituting this invention from two or more subframes which write in one frame and consist of a 
period and a maintenance period, and performing a gradation display by the summation effect of said 
maintenance period in order to attain the above-mentioned purpose While preparing beforehand two 
or more signal level fewer than the number of display gradation, choosing the value of either of said 
two or more signal level according to digital image data and outputting through a signal line At the 
maintenance period for every subframe about the one scanning line defined beforehand the scanning 
line of the remainders other than said one scanning line defined beforehand If a random scan is 
carried out according to the sequence it was determined beforehand that did not write in the same 
subframe about the same scanning line and it sees as the whole one-frame period, it will set to each 
of each scanning line. It is characterized by performing the writing for said two or more subframes of 
every substantially, securing the maintenance period for every subframe and performing a gradation 
display drive. 

[0019] Both when not circulating with the case where the selection sequence of a subframe period 
circulates are contained in the selection approach by this invention. Moreover, both the case of 
sequential scanning and when that is not right are contained about each of a subframe. 
[0020] It is effective in the ability to shorten a frame period compared with the conventional digital 
gradation means of displaying, and reduce a flicker sharply by the above-mentioned configuration. 
[0021] Moreover, a horizontal scanning period can enlarge and fixed, then the power by the charge 
and discharge of the liquid crystal panel capacity carried out to this time amount can be reduced for 
frame frequency. 

[0022] Furthermore, a D/A conversion circuit and an operational amplifier can be unnecessary, ttie 
configuration of a drive circuit can be simplified, and reduction of power consumption can be aimed 
at. 

[0023] Moreover, for this invention, the selection sequence of a subframe period is SFl->SF2->.. . It 
is ->SFn->SFl->SF2->... There is also a case of the drive approach which chooses the scanning line 
so that it may circulate with ->SFn. If it is in such a drive approach, as the selection approach of the 
scanning line, it may not necessarily be scanned sequentially about each of a subframe. Moreover, 
for this invention, the selection sequence of a subframe period is SFl->SF2->... It is ->SFn->SFl- 
>SF2->... If it circulates with ->SFn and sees about said one subframe period, there is also a case of 
the drive approach which chooses the scanning line so that it may be scanned sequentially. 
[0024] Moreover, this invention is weighting of H and a maintenance period about N and a 
horizontal scanning period in the number of subframes 1 :2:4 : ... When ** (N-l) of :2 and the 
number of scanning lines are set to L and a positive integer is set to K, said frame period may be set 
up with NH(1+K (Nth power of 2 - 1)) =NHL,-and.may be driven. 

[0025] moreover, said frame period may be set up with NH(l+sigmaK (i)) =NHL, and this invention 
may drive it, when weighting of a maintenance period [ in / the number of subframes and / for a 
horizontal scanning period / in it / H and the i-th subframe period ] is set to K (i) (however, i= -- 
referred to as 1 , 2, --, N) and the number of scanning lines is set to L [ N ] 

[0026] Moreover, it may set to 2 the degree of freedom of said signal level obtained for said one- 
frame period to one gradation while this invention prepares beforehand two or more three or more 
signal level fewer than the number of display gradation, chooses the value of either of said two or 
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more signal level according to digital image data and outputs it through a signal line. 
[0027] Two or more signal level is good also as binary, and good also as three or more two or more 
values. Especially in the case of three or more two or more values (multiple- value-izing), it means 
performing a gradation display according to concomitant use of digital one and an analog. And when 
it multiple- value-izes in this way, there is an advantage which can increase the number of display 
gradation, without increasing the number of subframes. Therefore, if gradation is appropriately 
chosen so that a rapid bit change with two adjacent gradation may become small, it will become 
possible to suppress image quality degradation by the animation false profile, without increasing a 
subframe. 

[0028] Moreover, this invention is the active-matrix mold display constituted so that the above- 
mentioned drive approach might be realized. 

[0029] Moreover, as an active-matrix mold display, you may be the liquid crystal display which has 
a liquid crystal layer, and may be the organic electroluminescence display which replaced with the 
liquid crystal layer and was equipped with the luminous layer. 
[0030] * * 

[Embodiment of the Invention] (Gestalt 1 of operation) Drawing 1 is the important section block 
diagram of the active matrix liquid crystal display 10 concerning the gestalt 1 of operation, and 
drawing 2 is the circuit diagram showing the electric configuration of a liquid crystal display 10. In 
the liquid crystal display concerning the gestalt 1 of this operation, the same reference mark is given 
to the part corresponding to the conventional example shown in drawing 10 and drawing 14 , and 
detailed explanation is omitted. This liquid crystal display 10 is an active-matrix mold display which 
consists of two or more subframes SF1, SF2, --, SFn (a reference mark SF shows when naming 
generically) which write in one frame and consist of a period and a maintenance period, and 
performs a gradation display by the summation effect of a maintenance period. A liquid crystal 
display 10 has the 1st substrate 1 1, the 2nd substrate 12 which counters the 1st substrate 1 1 and is 
arranged, and a substrate 1 1 and the liquid crystal layer 103 by which the closure is carried out 
among 12. Two or more signal lines SI, S2, --, Sn (naming a signal line generically) arranged in the 
shape of a matrix at the medial surface of the 1st substrate 11 a reference mark S - being shown - 
two or more scanning lines Gl, G2, --, Gm (when naming the scanning line generically) 
Corresponding to each intersection shown by the reference mark G, the storage capacitance 104 
connected to the thin film transistor 102 (TFT) as a switching element, the pixel electrode 105 
connected to TFT102, and the pixel electrode 105 is formed. Moreover, the counterelectrode 14 is 
formed in the medial surface of the 2nd substrate 12. 

[0031] 20 is a signal-line drive circuit. This signal-line drive circuit 20 has a shift register / latch 
circuit 106 (for simplification of a drawing, a latch is combined with a shift register and shown as 
one block), a decoder 501, and an analog switch 502. A decoder 501 and an analog switch 502 
constitute an analog multiplexer, and make the work which chooses either of the binary fixed 
electrical potential differences VH and VL according to digital image data. The function which the 
signal-line drive circuit 20 prepares beforehand the voltage level of plurality (the gestalt 1 of this 
operation binary [ of the fixed electrical potential differences VH and VL ]) smaller than the number 
of display gradation, chooses the value of either of said two or more voltage levels according to 
digital image data, and is outputted through a signal line S by such configuration will be achieved. 
[0032] Moreover, 30 is a scanning-line drive circuit. This scanning-line drive circuit 30 consists of a 
decoder 803 which chooses the scanning line G specified by the address signal ADV, and an output 
buffer 1 10. The address signal ADV outputted from a control circuit (not shown) is supplied to a 
decoder 803, and it is constituted so that the scanning line addressed by the address signal ADV may 
be chosen. In addition, the assignment sequence of the address is beforehand memorized by the 
memory in a control circuit (not shown), and the random scan of the scanning line will be carried out 
by the predetermined sequence later mentioned based on this memory. 

[0033] Subsequently, the drive approach of a liquid crystal display 10 is explained. With the gestalt 1 
of operation, the frame period which displays a whole image is divided into two or more subframe 
periods by which weighting was carried out in time, and time Pulse Density Modulation is performed 
by carrying out the selection output of the binary fixed electrical potential differences VH or VL in 
each subframe period, although the relation of the combination of a fixed electrical potential 
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difference binary [ in gradation data and a subframe ] is shown in drawing 15 , it differs from 
drawing 15 -- you may combine and come out. 

[0034] Subsequently, a concrete drive sequence is shown in drawing 3 . this drawin g 3 — 0th 
scanning-line - it is the 16 scanning lines of the 15th scanning line, and a fixed electrical potential 
difference is binary and the example when both the number of subframes and the number of bits of 
input gradation data are in agreement by 4 is shown. Drawing 3 (a) and drawing 3 (c) show the 
subframe of the 0th scanning line. Moreover, drawing 3 (b) and drawing 3 (d) show the selection 
sequence of the scanning line. In addition, drawing 3 (a) and drawing 3 (c) were drawn by dividing 
into two in consideration of the tooth space of a drawing etc., although the one-frame period is 
shown on the whole and drawing 3 (c) follows drawing 3 (a). Moreover, similarly, drawing 3 (b) and 
drawing 3 (d) were drawn by dividing into two in consideration of the tooth space of a drawing etc., 
although the one-frame period is shown on the whole and drawing 3 (d) follows drawing 3 (b). 
[0035] Hereafter, the concrete drive approach is explained, referring to drawin g 3 . The period of 
each subframes SF1-SF4 consists of a write-in period and a maintenance period, and the write-in 
period is fixed in every subframe at 1 horizontal-scanning period (1H), and it doubles [ period I 
twice / of 2 / power / the constant of a horizontal scanning ] weighting of the maintenance period for 
every subframe. That is, the maintenance period of a subframe SF 1 is set to 4H, the maintenance 
period of a subframe SF 2 is set to 8H, the maintenance period of a subframe SF 3 is set to 16H, and 
the maintenance period of a subframe SF 4 is set to 32H. 

[0036] Here, the drive approach in this invention aims at shortening of a frame period. And the one 
scanning line beforehand defined for this purpose achievement (in the case of drawing 3 ) To the 
maintenance period for every subframe related for being equivalent to the 0th scanning line, it is the 
scanning line (in the case of drawing 3 ) of the remainders other than said one scanning line defined 
beforehand, the 1st - the 15th scanning line - corresponding, if a random scan is carried out 
according to the sequence it was determined beforehand that did not write in the same subframe 
about the same scanning line and it sees as the whole one-frame period It is characterized by 
securing the writing and maintenance period for every subframe about all the scanning lines, and 
performing a gradation display. 

[0037] Here, it faces setting up the selection sequence of the concrete scanning line for attaining the 
above-mentioned purpose, and the subframe period is generalized first. When making 1 horizontal- 
scanning period and N into the total number of subframes and making K into a positive integer for 
H, it is the i-th subframe period (however, i= 1, 2, N), 

(** (i-1) xNK of 1+2) It is expressed xH. The 1st term in the parenthesis of an upper type expresses 
a write-in period, and the 2nd term expresses the maintenance period, a maintenance period is 
expressed with x(2 powers) (constant K) x(several subframes N) x (horizontal scanning period H) - 
having - every subframe - the part of (a power of 2) -1,2, 4, and 8 - weighting is carried out to ... 
The term of NK is included at the maintenance period because it is useful to compaction of a frame 
period so that it may mention later. 

[0038] And since it is the sum of all subframe periods, an one-frame period is x(N+NK (1+2+4+ ... 
** of +2 (N-l))) H=NH (1+K (Nth power of 2 - 1)). 

It is expressed. . 

[0039] In the wave form chart of drawing 3 (a) and (c), the part of a pulse writes m and a period and 
the other part are equivalent to a maintenance period. 

[0040] By not scanning sequentially from a top to the bottom simply, but choosing in predetermined 
sequence, as shown in drawing 3 (b) and (d), the selection sequence of the scanning line writes in the 
subframe of other Rhine using the maintenance period of the subframe period in a high order bit, and 
is shortening the frame period. The following procedures perform the concrete approach of 
shortening a frame period. 

[0041] (1) In order to write in all subframes, the write-in period of N time is required for the one 
setting period of the display number of scanning lines to one line. Therefore, when the display 
number of scanning lines is L, a twice (NxL) as many write-in period as 1 horizontal-scanning 
period is required for an one-frame period. That is, a write-in period is expressed with NHL. When 
writing in other Rhine using a maintenance period, the time of NH(1+K (Nth power of 2 - 1)) =NHL 
being realized is the most efficient. Therefore, it is L=l+K (Nth power of 2 - 1) about the display 
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number of scanning lines. 

What is necessary is just to choose so that it may become. 

[0042] In the example of drawing 3 (b) and (d), since the number of subframes is N= 4, the display 
number of scanning lines is set to L=15K+1. K ~ a positive integer - it is - K= 1, and 2 and 3 - 
if ... L= 16, and 31 and 46 - it becomes ... In drawing 3 (b) and (d), the display number-of-scanning- 
lines L= 1 6 or 1 -frame period is NHL=64H as K= 1 . 

[0043] (2) The setting following ** of the selection sequence of the scanning line explains the 
selection sequence of the scanning line to a detail. Drawing 3 R> 3 is the case where the numbers of 
subframes are N= 4 and the display number of scanning lines L= 16 (K= 1), and each subframe 
period is 5H, 9H, 17H, and 33H, and one-frame periods are these sums and are set to 64H. If the 0th 
top scanning line is observed, the subframe SF 1 to the least significant bit is written in among 
horizontal scanning period 1H from time of day t= 0. Then, there is a four-H maintenance period and 
the time of day which writes in SF2 of the 0th scanning line next is set to t=5H. The subframe of 
other scanning lines is written in between the maintenance periods of this SF1. t=lH [ namely, ] - 
SF2 of the 15th scanning line - by t=2H, SF4 of the 9th scanning line is written in by t=3H, and SF1 
of the 1st scanning line is written in for SF3 of the 13th scanning line t=4H. the sequence of the 
subframe which will be written in if it puts in another way - SF1 ->SF2 ->SF3 ->SF4 ->SF1 . .. as - 
it circulates. Moreover, if one subframe 4, for example, SF, is observed, selection sequence will set 
initiation Rhine to 9, and it is 9->10->l l->... It is ->15->0->l->... It is scanned sequentially like ->8. 
It is the same at the point called sequential scanning only by initiation Rhine differing about other 
subframes. Initiation Rhine of each subframe will be uniquely decided, if the write-in time of day of 
each subframe to the 0th line is decided. Thus, if the scanning line is chosen so that the subframe of 
other Rhine may be written in using the maintenance period of a subframe, compared with the case 
where scan sequentially simply and subframe structure is taken, a frame period can be shortened N/ 
(Nth power of 2 - 1) twice. 

[0044] For example, although drawing 3 and drawing 16 are the same display number of scanning 
lines and the same number of subframes, the frame period of drawing 16 of sequential scanning can 
be managed with drawing 3 to being 240H 64H. If a frame period can be shortened, a flicker called a 
flicker can be prevented and fixed, then the power by the charge and discharge of liquid crystal panel 
capacity which can increase and perform a horizontal scanning period at this horizontal scanning 
period can be reduced for frame frequency. 

[0045] In the above-mentioned example, although the ratio of the maintenance penod of a subframe 
was set to SF1:SF2:SF3:SF 4= 1:2:4:8, if this invention shows the selection sequence of the scanning 
line to drawing 4 by the same view as the above even if it is not limited to this and it sets it as 
SF1:SF2:SF3:SF 4= 2:8:1:4, it can attain shortening of a frame period. 

[0046] moreover ~ the above-mentioned example - the selection sequence of a subframe penod - 
SF1 ->SF2 ->SF3 ->SF4 ->SF1 ... as ~ when circulating and seeing about one subframe period, the 
scanning line was chosen so that it might be scanned sequentially, although it was this invention is 
not limited to this and shown in drawing 5 - as - the selection sequence of a subframe penod - SF1 
->SF2 ->SF3 ->SF4 ->SF1 - it circulates with also although kicked As long as it sees about one 
subframe period, it may be made to perform selection which is not scanned sequentially. If it 
observes in the case of [ 4 ] drawing 5 (for example, SF), selection sequence will set initiation Rhine 
to 3, and it is 3->5->7->9->->l l->13->15->2->4->... It is the scan in every two lines like 14->3->5- 
>. It is the scan in every two lines similarly about other Rhine. Even if it is selection of the scanning 
line shown in such drawing 5 , shortening of a frame period can be attained. In addition, the direction 
which scans sequentially can simplify the address circuit which specifies the scanning line. 
[0047] moreover - the above-mentioned example ~ a subframe period ~ the small order of 
weighting - SFl->SF2->SF3->SF4->SFl-> ... as ~ although it circulated and the scanning line was 
chosen - reverse - descending of weighting - SF4->SF3->SF2->SFl->SF4-> ~ you may circulate 
with ... or the magnitude of weighting ~ not related - for example, SF3->SF1->SF4->SF2->SF3- 
> ... as — subframe sequence may be set up freely. 

[0048] Moreover, although the period through which a subframe circulates was made in agreement 
with N= 4 subframes and made into 4H period in the above-mentioned example, the range of the 
multiple of N, for example, the case of N= 4, may be circulated 8H period. Moreover, all Rhine may 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



4/28/2006 



JP,2002-175039,A [MEANS] Page 5 of 6 

be divided into every block which consists of two or more Rhine, every several lines, and even lines 
and odd lines, and the sequence of a subframe may be changed. In such a case, it may not necessarily 
be scanned sequentially about each of a subframe. 

[0049] (Epitome of the selection approach of the scanning line) If the selection approach of the 
above-mentioned scanning line is summarized, it can divide roughly into the following three kinds. 
[0050] (1) If the random scan of the scanning line of the remainders other than said one scanning line 
defined beforehand is carried out to the maintenance period for every subframe about the one 
scanning line beforehand defined among two or more scanning lines according to the sequence it 
was determined beforehand that did not write in the same subframe about the same scanning line and 
it sees as the whole one-frame period, in each of each scanning line, writing / maintenance period for 
said two or more subframes of every is secured substantially. 

[0051] By this selection approach, both when not circulating with the case where the selection 
sequence of a subframe period circulates are contained. Moreover, both the case of sequential 
scanning and when that is not right are contained about each of a subframe. According to this 
selection approach, it is effective in the ability to shorten a frame period by using the holding time 
effectively. 

[0052] (2) The selection sequence of a subframe period is SFl->SF2->... ->SFn->SFl->SF2-> ... 
The scanning line is chosen so that it may circulate with ->SFn. 

[0053] By this selection approach, it may not necessarily be scanned sequentially about each of a 
subframe. While according to this selection approach being able to use the holding time effectively 
further and being able to shorten a frame period most compared with the above-mentioned selection 
approach of (1), it is effective in the ability to simplify the address circuit which specifies the 
scanning line. 

[0054] (3) The selection sequence of a subframe period is SFl->SF2->... ->SFn->SFl->SF2-> ... If it 
circulates with ->SFn and sees about said one subframe period, the scanning line will be chosen so 
that it may be scanned sequentially. According to this selection approach, it is effective in the ability 
to constitute the address circuit which specifies the scanning line from an easy counter circuit of a 
configuration compared with the selection approach of of above (1) and (2). 

[0055] In addition, the selection approach of above-mentioned (1) - (3) may serve as the same drive 
sequence as a result, although the views of the selection approach of the scanning line differ. 
[0056] Moreover, in the above-mentioned example, although the maintenance period of a subframe 
was made into x(2 powers) (constant K) x(several subframes N) x (horizontal scanning period H), 
the part of x (2 powers) (constant K) may be set as arbitration. If it becomes common, partial 
(constant K) x (2 powers) of weight is transposed to K (i), and NH-K (i) is expressed for a 
maintenance period, and it is the i-th subframe period (however, i= 1, 2, N), 
(1+N-K (i)) It can express xH. Moreover, since it is the sum of all subframe periods, an one-frame 
period is NH(1+K(1)+K (2) + ... +K (N)) =NH (1+sigmaK (i)). 

It is expressed. If this is placed with NHL in order to shorten a frame period, the display number of 
scanning lines will be L=l+K(l) K[ +] (2)+... It is +K(N) =l+sigmaK (i). # 
It becomes. And what is necessary is just to set up the selection sequence of the scanning Ime based 
on the view same also in this case as the case x(2 powers) (constant K) x(several subframes N) x 
(horizontal-scanning period H) Where the maintenance period of the above-mentioned subframe is 
carried out. 

[0057] (Supplementary information of the gestalt 1 of operation) Although the opposite reversal 
drive was assumed like the conventional example about the alternating current drive of liquid crystal 
and the fixed electrical potential difference was made binary with the gestalt of** book operation, 
when seting opposite constant, a fixed electrical potential difference can be applied by considering as 
every [ the binary one ] and a total of four values by straight polarity and negative polarity, 
respectively. In addition, if the capacity-coupling drive of the preceding paragraph gate or the 
capacity-coupling drive which controls storage capacitance independently is used, it is possible to 
carry out opposite for a fixed electrical potential difference to regularity in the binary state. 
[0058] ** Although the number of display Rhine was set to L= 16 from N= 4 subframes and a 
constant K= 1 in this example, this may be the number of maximum Rhine which can be displayed, 
and the number of Rhine smaller than this is sufficient as it in fact. For example, the number of 
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maximum Rhine which can be displayed is set to L= 16, and when the actually displayed number of 
Rhine is made into 15 lines, the time amount as which no Rhine is chosen only arises by four [ H ]. 
[0059] (Gestalt 2 of operation) Drawing 6 is the circuit diagram showing the electric configuration of 
liquid crystal display 10A concerning the gestalt 2 of operation. The gestalt 2 of this operation gives 
the same reference mark to the part which is similar and corresponds to the gestalt 1 of operation. 
Although the gestalt 1 of the above-mentioned implementation was made to perform a gradation 
display in the combination of a fixed electrical potential difference binary [ in two or more 
subframes by which weighting was carried out in time ], with the gestalt 2 of this operation, the 
description of constructing the fixed electrical potential difference of three or more values, and 
performing a gradation display by **** is carried out. This means performing a gradation display 
according to concomitant use of the gradation display by the multiple-value subframe, i.e., digital 
one, and an analog. 

[0060] Thus, although the circuitry of the analog multiplexer (a decoder and switch) which chooses 
the fixed electrical potential difference of a signal side drive circuit becomes complicated when it 
multiple-value-izes, there is an advantage which can increase the number of display gradation, 
without increasing the number of subframes. for example, the degree of freedom of the fixed 
electrical potential difference which can be taken to one gradation like drawing 7 when the ratio of a 
maintenance period is set to 1 :2:4:8 by 3 value 4 subframe - 2, then a maximum of 3 1 gradation 

profit****. , u 

[0061] It is also possible to lessen the number of subframes by multiple-value-ization on the other 
hand, for example, the degree of freedom of the fixed electrical potential difference which can be 
taken to one gradation like drawing 8 when the ratio of a maintenance period is set to 1 :2:4 by 3 
value 3 subframe - 2, then a maximum of 15 gradation profit ****. If the number of subframes can 
be lessened, a frame period can be shortened further and it is possible fixed, then to be able to reduce 
horizontal scan frequency and to reduce power for frame frequency. In case it multiple-value-izes 
here, by setting to 2 the degree of freedom of the fixed electrical potential difference which can be 
taken to one gradation, the brightness jump between adjacent gradation can be prevented and a 
continuity can be maintained in a gradation-brightness property. 

[0062] Moreover, if gradation is appropriately chosen so that a rapid bit change with two adjacent 
gradation may become small like drawing 9 , using the ratio of a maintenance period as 1 :2:2:2 by 3 
value 4 subframe, it is possible to suppress image quality degradation by the animation false profile, 
without increasing a subframe. ^ . 

[0063] In addition, as well as a binary case when it multiple-value-izes, the alternating current drive 
of liquid crystal is possible, without doubling the number of fixed electrical potential differences 
using an opposite reversal drive and a capacity-coupling drive. 

[0064] (Other matters) Although the gestalten 1 and 2 of the above-mentioned implementation used 
and explained liquid crystal to the display device, even if a display device is organic 
electroluminescence, the selection approach of the scanning line of the gestalten 1 and 2 operation is 
applicable similarly. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the important section block diagram of the active matrix liquid crystal display 10 
concerning the gestalt 1 of operation. 

[Drawing 2] It is the circuit diagram showing the electric configuration of a liquid crystal display 10. 

[Drawing 3] It is the drive sequence diagram showing the selection sequence of the scanning line in 
the gestalt 1 of operation. 

[Drawing 4] It is the drive sequence diagram showing the modification of the selection sequence of 
the scanning line in the gestalt 1 of operation. 

[Drawing 5] It is the drive sequence diagram showing the modification of the selection sequence of 
the scanning line in the gestalt 1 of operation. 

[Drawing 6] It is the circuit diagram showing the electric configuration of liquid crystal display 10A 
concerning the gestalt 2 of operation. 

[Drawing 7] It is drawing showing the relation of the gradation and the subframe in the gestalt 2 of 
operation. 

[Drawing 81 It is drawing showing the modification of the relation of the gradation and the subframe 
in the gestalt 2 of operation. 

[Drawing 9] It is drawing showing the modification of the relation of the gradation and the subframe 
in the gestalt 2 of operation. 

[Drawing 101 It is the block diagram of the analog gradation display in the conventional active- 
matrix liquid crystal panel. 

[Drawing 111 It is the wave form chart of the analog gradation display in the conventional active- 
matrix liquid crystal panel. 

[Drawing 121 It is drawing showing the scanning-line selection sequence of the conventional analog 
gradation display. 

[Drawing 13] It is the block diagram of the analog gradation display in the conventional active- 
matrix organic EL panel. 

[Drawing 141 It is the block diagram of the digital gradation display in the conventional active- 
matrix liquid crystal panel. 

[Drawing 151 It is drawing showing the relation between the gradation in a digital gradation display, 
and a subframe. v 
[Drawing 161 It is drawing showing the scanning-line selection sequence of the conventional digital 

gradation display. . 
[Drawing 17] It is drawing showing the generating principle of the animation false profile in a digital 

gradation display. 

[Drawing 18] It is drawing showing the reduction approach of the animation false profile m the 

conventional digital gradation display. 

[Description of Notations] 

10 : Liquid Crystal Display 

20 : Signal Side Drive Circuit 

30 : Scanning-Line Drive Circuit 

101 : Liquid crystal panel 
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102,402,403: Switching element 
103: Liquid crystal layer 
104: Storage capacitance 
105,405: Pixel electrode 
106: A shift register and a latch 
110: Output buffer 

401 : The organic EL panel of an active matrix 

404: Auxiliary capacity 

406: Organic EL device 

501: Decoder 

502: Analog switch 

803: Scanning-line selection decoder 

SI, S2, S3, Si, Sn: Signal line 

Gl, G2, G3, Gj, Gm: Scanning line 

CKH: Signal side clock signal 

STH: Signal side start signal 

CKV: Scan side clock signal 

STV: Scan side clock signal 

ADV: Scan side address signal 

Vcom: Counterelectrode 

Vst: The common electrode of storage capacitance 

Vs: Current supply line 

HD: Horizontal Synchronizing signal 

FF1, FF2, FF3: The sampling pulse of a signal side shift register 
VH,'vL, VI, V2, V3: Fixed electrical potential difference 
SF1, SF2, SF3, SF4: Subframe period 



[Translation done.] 
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CLAIMS _— 

[Claim(s)] 

[Claim 1] In the drive approach of an active-matrix mold display of constituting from two or more 
subframes which write in one frame and consist of a period and a maintenance period, and 
performing a gradation display by the summation effect of said maintenance period While preparing 
beforehand two or more signal level fewer than the number of display gradation, choosing the value 
of either of said two or more signal level according to digital image data and outputting through a 
signal line At the maintenance period for every subframe about the one scanning line defined 
beforehand the scanning line of the remainders other than said one scanning line defined beforehand 
If a random scan is carried out according to the sequence it was determined beforehand that did not 
write in the same subframe about the same scanning line and it sees as the whole one-frame period, it 
will set to each of each scanning line. The drive approach of the active-matrix mold display 
characterized by performing the writing for said two or more subframes of every substantially, 
securing the maintenance period for every subframe and performing a gradation display drive. 
[Claim 2] In the drive approach of an active-matrix mold display of constituting from two or more 
subframes SF1, SF2, --, SFn (n being the natural number) which write in one frame and consist of a 
period and a maintenance period, and performing a gradation display by the summation effect of said 
maintenance period While preparing beforehand two or more signal level fewer than the number of 
display gradation, choosing the value of either of said two or more signal level according to digital 
image data and outputting through a signal line The selection sequence of said subframe period is 
SFl->SF2->... ->SFn->SFl->SF2-> ... The drive approach of the active-matrix mold display 
characterized by choosing the scanning line so that it may circulate with ->SFn. 
[Claim 3] In the drive approach of an active-matrix mold display of constituting from two or more 
subframes SF1, SF2, --, SFn (n being the natural number) which write in one frame and consist of a 
period and a maintenance period, and performing a gradation display by the summation effect of said 
maintenance period While preparing beforehand two or more signal level fewer than the number of 
display gradation, choosing the value of either of said two or more signal level accordmg to digital 
image data and outputting through a signal line The selection sequence of said subframe period is 
SF 1 ->SF2->. . . ->SFn->SF 1 ->SF2-> ... It circulates with ->SFn. And the drive approach of the 
active-matrix mold display characterized by choosing the scanning line so that it may be scanned 
sequentially, if it sees about said one subframe period. 

[Claim 4] In the drive approach of an active-matrix mold display of constituting from two or more 
subframes which write in one frame and consist of a period and a maintenance period, and 
performing a gradation display by the summation effect of said maintenance period While preparing 
beforehand two or more signal level fewer than the number of display gradation, choosing the value 
of either of said two or more signal level according to digital image data and outputting through a 
signal line It is weighting of H and a maintenance period about N and a horizontal scanning period m 
the number of subframes 1:2:4 : ... When ** (N-l) of :2 and the number of scanning lines are set to L 
and a positive integer is set to K, The drive approach of the active-matrix mold display by which it is 
driving [ set up said frame period with NH(1+K (Nth power of 2 - 1)) =NHL, and ]-it characterized. 
[Claim 5] In the drive approach of an active-matrix mold display of constituting from two or more 
subframes which write in one frame and consist of a period and a maintenance period, and 
performing a gradation display by the summation effect of said maintenance period While preparing 
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beforehand two or more signal level fewer than the number of display gradation, choosing the value 
of either of said two or more signal level according to digital image data and outputting through a 
signal line when weighting of a maintenance period [ in / the number of sub frames and / for a 
horizontal scanning period / H and the i-th subframe period ] is set to K (i) (however, i= — referred to 
as 1, 2, ~, N) and the number of scanning lines is set to L [ N ] The drive approach of the active- 
matrix mold display characterized by setting up said frame period with NH(l+sigmaK (i)) =NHL, 
and driving it. 

[Claim 6] In the drive approach of an active-matrix mold display of constituting from two or more 
subframes which write in one frame and consist of a period and a maintenance period, and 
performing a gradation display by the summation effect of said maintenance period While preparing 
beforehand two or more three or more signal level fewer than the number of display gradation, 
choosing the value of either of said two or more signal level according to digital image data and 
outputting through a signal line The drive approach of the active-matrix mold display characterized 
by setting to 2 the degree of freedom of said signal level obtained for said one- frame period to one 
gradation. 

[Claim 7] The drive approach of a active-matrix mold display given in claim 1 thru/or any of 5 they 
are. [ which is characterized by making binary said two or more signal level ] 

[Claim 8] The drive approach of a active-matrix mold display given in claim 1 thru/or any of 5 they 
are. [ which is characterized by making said two or more signal level into three or more two or more 
values ] 

[Claim 9] The 1st substrate with which the storage capacitance connected to the pixel electrode 
connected to the switching element and said switching element corresponding to each intersection of 
two or more signal lines arranged in the shape of a matrix and two or more scanning lines and said 
pixel electrode was formed, It has the 2nd substrate with which the counterelectrode which confronts 
each other through said the 1st substrate and liquid crystal layer was formed. 
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fft*»iw©»ai»*-c«ni**«rff ? t ? =f 4 v y 

D t>^fcV*«ft©SJEW</w«rFfcit(IL 

WIE-y-^ 7 AjRIflfttiMRJIMc *t SF1-SF2-- 

• • — SF n — SF 1->SF 2-> • • • ->S F n <t*l§^ 

SB. 

i ] ▼ h y **ttfce«£ftfc*«©flr*i* 
i«^©^^©*^ir*fjSLT^-i' y^-yrm*. 

&w&wM\zmi0iztiiz&&®mi>mf&i!ti,itmi ©s 
Si, Mtemi©s«i:f£ a B B e^LT*n^-rs*fr6]tt 

ffi#J£j*£*n,*:S[r2©gS<!:ft<®;t, 17V- Aft## 
1, SF2, •-, SFn (ntti&&) T«U MIE 

**HMWSJ: ►> t^4v^»otEW </wft^fcig<I L 

u-iyv© 5 *>©V^f ftA>©ttft;gtR LrMfSff-i^Sr^- 
LTffiTrrSfi^&l&tHlS&t, 

V- A^Pa©g^Mlfl:*5 SFl-SF2->- 

• •-SFn-'SFl-SF2-> - • -->SFnk1M& 

U ^olo©Mfe•y•y7^'-A^|co^^T^^^ff)l^ 
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«r w-r s c t ft#ig t i-5 r * ^ * h y ? *®$t^ 
§sb. 

t &&©££$©&££ ic*t£ Lx^-r yf-yym*. 
ia«*««KSait*n,fc*a**i«»i**itfc» 1 ©s 

St, WIBSfll©SSt&&«ft^LT^1-S*r[6]m 
io tt#»£S;fcfc«^ 

U KrlE»»»III©*aBa*-CHf9l**ftff 57^f^ 

l^/KD 5 *?©v^-r^^©ffiftil^LTMfB{f -§-$fttf- 
L T tu ?j •* S {f-IHftBftlil ss t , 
ir:7*7V-A&ftN, *spjfeJE»WftH, $M#JfflH©fi 
^ttttftl : 2 : 4 : • • • : 2© (N-l) ft, 
20 $gcftL, iroltlrKt Lfct#, MIE7W-A»K 
ftNH (1+K (2©Nft-l) ) =NHLt45i5 
lc, ffifc£ffi»ft®&-r5£*i»S»!as&i:, 

ft#-r 5 r t ft»»i t-s r * t 1 4 v y * *mMm 

S£B. 

1 3 ] ▼ h y ^ * «|1EB $ ^fc«is©ft-§-«l 
St, MB»1 LTjW»«-5#IrJ* 

30 ffi*S^$irfc^2©Sffitft«X., 17V-Aft*# 

l, itrefi^ximoffaa&ft-cHfHx^fttT brty-* 
^pgfl«c«k t) t'>*v^»©«Ew^ft^*i|Sfii L 

u^</u<D o *>©v*-rfta»©teft»#LTffiffira-s-iSft?> 

t7-7V-AMN, TjC^StfflHftH, i#a©lJ-y 

7 I— A»irai-*J»t5«»»iFn1©»^#^ftK ( i ) 

40 (fflU i = 1, 2, -, Nt-TS) > tltMLi: 
Lfct#, «&IE7 w-AJHHftNH (1+£K (i) ) 

=NHLt*5±?ic % ttris^^ftii^-rs^fiaig 

SB. 

[ii**i4] hi) ?xmz.&mztiftm&<Dmw& 
k&&mk?£i&<K>£&mzttiz.Lxx'< yi-^ym*. 

&mmmm\zmwiztitzwm®&&j&f8.zittc% 1 ©s 

so St, MIE^l©SStj«SSft^LT«<fi-5*f(6]tt 
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9 t'>£ < to 3£*±0>lg&z>mjEw</w 

£^©SMf LT*>#, * r £?*A<M9 , -*&&XT, M 

IElgg:©«J9E 1"</kd 5 *>©v>-f ft*»©ffi4iSS?U L 
*»t l o©pg3Sfc*f UTlWfE 1 7 1— a^F^jj: t y #5 
fltfiESffi l^-s/u© g e&&£ 2 i 5 *iW?Srffv\ 

must, 

[W*«l 5] 1WK**©flttEw<A'«: 2 
-r7V M 

[»*9l 6] SMEl*©ttE ^* 3 £(±«>1KSM 
«©T;?7^7^ h y ?*9&i*£C. 

TV h y ? *®^sm 0 

[i»*9l 9] «rfE^Wy^V^Sl^iS3«l^©»^b 
7 >v>* * T-«j&£ii,5 C t Srft@<t-r 5§»#9 9 75^ 

a. • 

»i-5Ci:Sr#tai:i-5W*99 75Ml 4 ©H^JcfB 
«©T * ^ .< TV h y * 
[«*92 1 ] MfB*^«ig»lelK©iB^ ; Sr4ttt L, 
•Si:!g-g-ig«j5r^T5^<!:S:#mt-r5i5S*99 7!/Ml 4 

©^^iae©7' if t- ■< tv v v t ^mrn^m., 
wiizwmmmz 2ttT-s4itiwS«i-t-5 c & 1 £ y ^sig 

&mm&?T 9: t^#®i-f-5lt*9975^1 4©fJ^ 

swaatR© t^t^tv hy **§!3i^ge. 

[i»*92 3 J t h y **tt^ffig$iW5:gi!c©{i^ 
-fc£&©£^©&££K**£LTfill©*>r y^>"^ 

$ tifz wmmM& x v tfifzm 2 © * ^ •> 7 v vm* \zm 
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^At-i^i, frfB»«?«ra©*««i*-eiigS3^«r 

i^/p© 5 *>©v^-f^*^©ffiSr®^LTflfrfE{f-§-M?r^ 
10 ME«&©^S^© 5 *>^©^©fe 1 o©^g^|cg|-t- 
©££i&«fl-©^&©;£3£«ii£\ H— jfeJBMtfcHLTIRI 

2 o yy**fB**»«. 

[IMt>f2 4] hy **ttfcE«£;h,fctt«©«*l* 
t««c©*3Ei»©«-^»^JC£:UTSl©^W s/^^^ 

$^fc®i!im®*JJ;U : MfEIS2©^-i' yf-V^sHT-lJlllf 

h-fc»l©S«i:. WI2*l©*«i:*3fe«*^UT» 
ifi-5*M«0«ffi*s^$*i<fc»2©K«i:*«^ > 17 
A^#t^«Fflt^»H^Pj^5^©-y-77 
30 W-ASFl, SF2, -, SFn (nlii^) t?« 
^L, MSft^fJWFawjRffi^-CPSfSI^SrfTPT^T 1 
-f 7^ h y y 9 ^SS^gKii^T, 

w-^/w© 5 *>©V^Ji^©«SSrS« U-CStrlEfs^5r^ 

WEf-77 A^F a ^©S*?l«ff *5 SF1 — SF2-- 
• •— >SFn— >SF1— »SF2— • --SFnifl 

[if *9 2 5] t h y ^ ^^irES £ixfc«ifc©{i-S§-i& 
«tSS©^i^©=&^lr^f&LTmi ©^W 

8ifE3S 1 ©*-T •>^>^^»^^$ixfc^2© 
5-f 1515^2©^^ yT-^jre-KlStt 

$^fcBf^ttS*5iU ! tfFiS^2 ©^W s/^>-^^lr^ 

*tfcmi©S«ir. ffIfemi©£«<t3g^£^LT& 
<#-T5»|6]©Si65^$^tfcm2©S«i:^(i^> 17 
so w-ASr##ii^F^i:{S^fflF B W^/ < c5SSc©-y-77 
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U--ASF1, SF2, -, SFn (ntti&&) T« 

S^Pg^Si "5 V>ftV^&©«ffiw^£^£!g{ti, 
T*J#, fv ! ^;H«[f-i'WDt, ]JtrSB«»©S£E 

LTtB;*j-r5{f #*liHBi!Il!& £ , 

mm??? v- j^mm (owmxifi sfi-sf2-- 

• • — SF n—SF 1— SF 2— • • SFnt^m. 

U *»oiooiWE-9-^7U-AJ|JH||cov^-Cft*tlflOI 
****** £ 5 l^m&i»««raKi- 5 *3£«UE!biHl 
Kir, 

£#+5^ -TSX^-r-f 7"^ h 9 ? 

mm. 

LTJB 1 ©*>< 
ttJfEm©;^:y^^§jf^C&&£ftfc!&2© 

fi-k.W,\(OWSLb., ttHE®l©a£«i^3feSSr^-UTS* 
tti-3»fl«SiO«»J<fcSiX7US 2 17 

#-fttt£l : 2 : 4 : • • • : 2© (N-l) fk. 
£NH (1+K (2©N*-1) ) =NHLi*5i5 

mm. 

*-f yfy^lf, ttIf£S?2©;*^s/^^ffm;:g^ 
^ttfc®*aS±5iu:^IE^2©^>r yf-l^Jll-f-fcttr 

taia^tts t s * 5 (si KggE $ *ifcfHSft£ft*'a$jft $ 

WdloSfit, Striae l©*«t^3fegSr^LT» 
i^i-S*H6]«g-0S^$iifcm2©Sffii:5rlix, 17 
^-A$:##ii^H ( t«^»P«gA i e.^5gS:©-9-7'7 
W-AT*fi|j£U |tIfE^»P B 1©ga?a^T*Pg^S^Sr 

*t p r * y w 7*-^ v y v i> xm&tammizis^x. 

l^/w-© o *>©VN-fit^©ttSr®«UTfIfBfi^ilSS:^ 



(5) 

7u-AMnBfcj3»t5fiy*jiiiw©«*f+rts:K (i) 

(fiU i = l, 2, -, , fe&m&ZLt 

Lfctt, IME7W-.MHHI*:NH (l+ZK (i) ) 

**f 5 £ t <t -f 5 T * x 4 7V V V V 

mm. 

io [IIM2 8 ] v h ]) **:|ftfcK« ft 

GBHRttS 4 ** »« tcg^i^ $ ft Jk# * 

ftfcf&l©£«i:, WSami©S«t383tSSr^U-r» 
•H-«»l*l***«J!fja**tfc*2(D*«!:*fl|*., 17 
f-A*S#ii^»Hi:««f«ira^F)<C5«»©*7*7 
^AfML> SUE»^»lW©*SS(«i*-epgSi*^«: 

wftfemk*. *) t < io 3 «±©i«ft©mEE 

Kia«JE w-</w© a A g £ 2it5i5 fc3tR«rfrV\ 
r©SJR$ftfcSffffi&lltriEfi^£:rt- LTtb^-rsff 

mm, 

&ftWb-tZm$.1£2 3 75M2 7©(BT^IwfE«©T^ 
[ft** 3 0 ] tftiEHg;©®! w</i-5r 3 «±©^Stt 

[i»*93 1 ] mfEfI^ig»!EliS*5SSc©WfE«ff u 
40 -S-Sr^tfr. <!:^#@i:-r5ff*92 375M2 8©<E7^ 
[IS*93 2] OTEifeaE*K»0K!9«A***t<5T KV 
1#®^-r5ff*92 3 75M2 8©^iv?J>lCfB«©T^x 
[11*93 3] ttFfSmiSt/^2©^'l' yfV^W* 

3 nfomi h 7 ^ -e*fig $ tiz r 1 4r#m b -r 

5IS*9 2 3 Jbm. 2 8 ©^AMCfE®©T ^ f^7v|- 
so [$S93©f¥8B#a9n 
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[0 0 0 1] 

18 U »U<ttl*niI4&fc«*+trtfeiT.*:*^7i^-AJH 
[0 0 0 2] 

[&*©&$*?] WUmKJ:S'J^0*mMKJlvt& 

(TFT) s^J^JRT-ir-rS****-? 

E L ©4§£-teT a yiDWMZmi- r. 1 1- £ o T*^^ 
[0 0 0 3] ^©T^t^^V h !) * *i£SA?;*/KE> 

{f^S 1 ~S n ir. rixiriil^^^MG 1 ~Gm 
*<D&&S5:®izh5>x<{ yf-fr&f-frhttS. S 
i »4fe5ft#*l. G j 1 0 2Ht-t*KE>© 

SS^USflffcfcS^^yf-^*^ 
3«f©»IF7y^^ (TFT) ©#]-T?&5, 10 
3tt**SRT-«r*U, h7V-^^l 0 2&*Mrt-&M 

fc»ld«IVcom*»**h5. 10 4lifSfiT? 

&9& B B B 3i^l 0 3©£fi/£#£liifeU mgO'&kt: 

H?JtL-CV*5. *©aMM©«ttttS'JJfcV s t t L-T*ii 

i o 5*5iB^m4ii-ffis-r5o 

[00 04] AMIVlIlKntS £ , ££i8G j # 1 

*r*iS3-e\ ;:©^©<f^S irottffiST-iliilfWgl 
0 5. oSQIftJMFfti 0 3£SSf£Sl 0 4*#Mt 
gVc om\Z.ttLXftm-tZo ^©&S63£*|G j 
ttt>iot h7X^^ 1 0 2i^tIt*oT, w© 

firo*iisv s t zm^ms i tranuTseufc 

t-H&MKfTfci-ts. l o 6fifHHl©->:7 h u-^^ 
CKHi^#-m*STHtJ:0, «Mfc«*«rW»1>- 
^i^MMMHHW&iiU **** h©«Mfc«#*« 



(6) 

/0 

^7^7*1 o 8fc±5mw*i«sjx-cflr-§*s i~s 

fg#CKVi^^-h^#STVtC±UBUJ:±^P)T^ 
IZ&.irZi'y Wis** 10 9 tails' 7 T 110i> 
b*t 9 , ££*iiG 1 ~Gmfr/<**ft&-?Klb-rS. 
[0 0 0 5] 01 llw#a5K)&^iaS:*-ro HDI4tK¥ 

aroSTHtCKV©JS»l:f ^ixbofitffitt^ 

•Wfc{t#-e*> 9 , CKH©iiff-^llfftt5o F 
Fl, FF2, F F 3 l±<f -^{iS'>7 M/^^©fy7 
W?'*>V**7FiTo MZ.ti. 4tfyK 16PgiS©4§ 
f-tZl 6m&-?mm.-fZt, FFll:ii° 
0" , FF2tC|i" 7" , FF3lw|i" F" *S*^9 
>-^^^7S/^$ixTV^5o 7 7f^»N^^ 

20 l/2^-T5^i:^-5Itgt?-U6<Jl^^TV^o * 
*3, Hi o ©gsWSfi i o 4 tltra^- h (Blwii*§ 
ftTV^V^G j - 1) tt-/<-7y7 , LtMt, 

l/2Kfi«-C#5*«fr&K»***>* (CT?3-3 
52 18f^ii) . fcSVMiSSiSai 0 4 SrnlJJgy- 

2 5 5 2 2 8) ©»£<t>fl]*©a*aMt&tl.&. 

30 iooo6]iai2 \z7k&&v>m*mfr *^-t<, mtbtt 
*at»MH-efc9, ^7-r^isiii 6r*fe5. 012 

©±plw x jSJUH^liO-* 1 — 2— • • •-» 1 5<fc^? 
£5ldHg&jt3£ 1 fc#-oT^5, &oT, 16HT-171/ 

7k¥^S»HHI401 1©HD©^»H^ 

/wm&.zmi 3^-r. 01 orojaefi/^^©^^ 

^iE©t>©l4l^-#-§-«:#^-. 401ti7^7-f7? 
M ^^^©t«EL^K'fe9, ffi^Sl~S 
ni, ZthkB.&1-Z>jE&f&G l~Gmi:, ^©^iS 

ftU G j ISfc^^Si^, 4 0 2^it/4 0 3f4^rttf>© 

^AiS^i^fos^ 1 *Jiu t ^2©^>< yfy^^-e* 

9 , 3ffifffl»lh7^^ (TFT) S^^LTV^ 
5, 4 0 4 ttMlbSft-efc 9 . ^I©f7^^4 0 
so 2£?>L-cm2© h7^^^4 0 3©y- httSlw^l 
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s i ©«E«r«i*i-«ft««:i-s. 4 0 

5<DftBf4iIi3ii!;H£^U ^2 <D Y y 4 0 3 

iELfK'fcO, BSfffi4 0 5i:tlSllSVcom 

itJ^^Srff^c 7K¥KftHlK*3«J:U t SB;ig|!)|l]g§ 

ff-S§-i&S i ^W^ftfeT + P^mJESrS^© h 
7^**4 0 3(Dy-hti|igi4 0 4K## 

[0007] &,±<d2lo\z, &m<DT?T>(7-7 h y 9 

7k¥i&»[H]&KttD/A^&@BgtfiKtte>*k /<**C 

^T>y°\-t$.m*%nn,\-x\^^t tftx^f-r * 

^ro * * x * y ? Hi: ± 5 li#«7J <Z>*gfDI2:*: t < * 
[0008] itT^f^vHl^tlEL^ 

s> <Dmm-mEE<$&<Dti b^z\z#n\zm®X'hz><, l 

[0009] m^roa^s, m i x&m&M&:-tz> 1 
oo*stLt> d/a = >/<— ^^t^Tyy/j: ifro 

[0010] il4 I^ScOS^-Sr^J iU« ft&WT* 
^^yuf^H^^^iCO^^Sr^-r. 0 1 4 fi@ 1 0 Kit 
ISE U"C, D/ A £&0i8:fc± 1**^7 VS^Dftfr •>[::, 
2tt©@^«EEVH, VL&iSJR-rSTrf-n^/t^:/ 
V^tt)5;Hf3-y5 0 1 t7tD^yf-50 
2aSE@$itTV^S„ v'p-yirT-^o^^^ 



(7) 

^/w^»ro©-a-'b0 5i^#C D/A^lHlS&io.to: 

t>o^-t<b> 2fit©@>emjEtc*H-5m^tt$^«i^ 

ki<^m&&hZ>o *tt«JteE7<D<J;?t;i|iS&£ 

io i oor-?-n^igttii:(^i:-efc?>„ 

[0 0 11] ftl:, 2ffi<£@5e®EVH, VL{C<fci9[ig 
^Sr^*i-5*&Sriai 5 £ft«fe& 

iz^xm^<Dm^nmmmMi', tiEL©i^iis 

2<£> Yy^'y7,9<Of— FWSlcVH^fcliVLSriPx. 
5^tT?, «FM»*/<^«*WSrffoTV^5. 015 

20 -*tfS4 fy K f7*7V-A©Sii4ffe5 0 ATJT 
-*©*±<£fc*yh (MSB) ~ftT<£f y h (LS 
B) l^JSLT, t7*7 1/-ASF4~SF 1 Sr^rtt-? 

V-ASF l~SF4t-*3tt5 2fll:ro@^mffiVH, V 

5. 0J;ttf. Pgflx-^iSl 0ii^-C-l 1, -f*t>*>2 
M&X" 1011"Oif, tT 1 ? V— A S F 3 XIZ" 
0" {-*tJ^-f 5VL:45jg^$^ t7*7U-ASFl> 
SF2, SF4T-I4" 1° izmfc-TZ VHtfm&.Zi% 
30 5„ **3, ttA»-?oSii4i-«EE4»tt (T-V«tt) 
^*«HELro^*»«-«ii!E#tt^-g-^*T. " 0° I: 

VH, " 1" \ZVL%ttfc&-&Xi>&lt\ 

[0012] ftmvT'iSf/i'figmm^ttX'K, mm#) 
6 iz^-rx b izfemm&mR-tz&mubZe m 1 6 tt 

■V7'7l<'-J»m*4<Dm&X\ ¥*Bfc5fe*ll*±*>6T 
Sri : 2 : 4 : 8 ir-fSfcftKi&fc's' Mii**V>f-y 

L (1 + 2 + 4+- • -+2<0 (N-l) XH = 
(2©N1- 1) HL 

1 f77 w-AHraj}!2©NtroStgB LT 
^&lcA#<*5. !t#^*±ffilf y h (MSB) 

V^«f«raiS#«^iiALTL.4 9. :oIBHi!)7 
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<*oT*a©**«r§l#fi£-*"£V*5flW 

[0013] y^^AfltmKv^i^iHroaflt 

AjfooU, *7*7W-.k©«HrJHH|©Jfcji«l : 2 : 
4 : 8T?1 6»P**i"6»^fci8V^T, fbPI^Srffi 

±<£t*S/ hKS*i-5f-^7U-ASF4a»felH^aSlU 
TV**. flS 1 7 lx-AT*(iPt^" 7" -f*b*>" 0 1 1 
1" l27I/-AT?liBa° 8" -*-**> 

lb" 1 000" &m^£MZt-rZ>, r.©»£\ 27ls 
-ABTIi" 0111100 0" ^^SiT/SCt lift 
5. A M © B K # - 3 *t*Nni£¥* 

<k*«h.5*«, 7v- A^js«*56 oHzmzrm" • i 

111 ■ • •" OJS^^-VI^LT**" 7" fc5 
v*tt" 8" ©tt&lwjl,;tStt:1*;&5, RUT 1 6" ©»£ 
Iw-HBAifCLSS. i©±7l^ ±«fc1fyh©A«* 

tf7*7u-A©»fcJt*u ««4ifyh*fl: 
Sr«*»*.4^a*«fflv^*b5. #J*.tf, 018©,£? 

if7*7 v--M£«r 5 <b U t7"7i — AoGtfJMBK 
©ifc£l : 2 : 4 : 4 : 4 i 6RSWS:»S 
±5fc-*-5. £©£#, REST 7" ^&RSOT" 8" ^© 

4" -.©ftW&iattffitt&S, f-7*7 >-*©#£§?> 
Kif^-arfi, Mmi*KrS&HKiro#£. -©<fc 

©*fc»*1-jfi5*6**>»K *o-C7U-AHJB*Ut* 
[0 0 14] 

[&93;W&&L.fc7 fci-SRHl ±K«*Stfff©WH«r 

( 1 ) 'm<omi!Mm<ommiim\zm^hti&$t*m 

*OT-?-ti^ia*«rfflV^-ffc, 2{f©@£«jE©*T'l# 
*t5£. 7W-AjajH#iS:*:L7!J y**3l£Ub9. 
[00 15] (2) *fc % »lia{a«l$I5iS:<£S-t-Sfc«) 

t-*77u-j*<D&&®*-rt. $e>ic®7j©«*sr3i 

[0 0 16] t77u-il;iD#H 
SI***rfTV\ LH7V-ilffl?:iil,T7^A 
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[0017] #$gw©te©BKH±* ^7*7 v — j>. 

[0 0 18] 

646lloW7i/-AfllWU, ffi1&{R**BM©jil 
SBb*-CHWI**Srff 57^f^vhy^ 

loSCC, ffliElgft©ft#W7i'©p^©^1^h,;a»©ffi 

1 o©jfe*Mlfcl8i-S#f-^7 1"-Aft©fita8m 
fc, fitriE^ft£fcfclo©£«j&jum©3S&©^Sj* 

n-tiEMKBBU-cm-0-9-y7i — ASr##a.* 
4v^pi:f«)t*fcfflifi:«tor7yniSU l 

[0 0 19] *36Wfc±53Wi*tfe»c»4. t7"7l — A 

*m©MRM*# <■*-*-*•*- 4 mm u*v *»£-©m# 

[0 0 2 0] ±fB*^I^J: 9, fie*©^**!**!** 
[0021] 7t/- A^sis^-^t-rixrf, 7k 

[0 0 2 2] Mfcs D/A^gHagS-^^T^^iSJFH 

[0 0 2 3] *3S9!tt, *y7U-AJHm©WR 

WffiSSFl-»SF2-»- • --SFn- SF 1— SF 
2 _». . .-SFni:«S|-r5J:5JwjfeSiSSraR-r5 

tt, iiiBoai«*$iLttt, •^^7U-A©#>«rtC 

-9-77 u-A»|IB©3MJIIS*a«S F 1-»SF 
2 -» . . •— »SFn— »SF1— »SF2— *• • • -» SFn 
iffllU *»oio©IWE-9-7*7V-Affl|Hlcov*TJt 
*Ui«**aci*5J: 5fc5fe*«Sr«R-*-5K»*ife© 

[0 0 2 4] 4fc, **Wtt, t7'7U-AMN, 7k 
T**JHBS:H, »^F»IP^©fi^#ltS: 1 : 2 : 4 : • 
• • : 2© (N-l) fk, fe&m&ZL, iE©S^«rK 
tLfci#« i(rlE7U-Affln*NH (l+K (2©N 
) =NHL£ii:seLTKtt-r£#£-fc$>5. 
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[0 0 2 5] *%Wti, V — ASSrN> * 

#$fS]©*^fl-lt£K (i) (fiU 1-1. 2, -, 
B*NH (1 + EK (i) ) =NHLfc»JfeL-CKIbf 

[00 26] 4 fc, *»Mtt. *q«ttMftJ: 15 V>&< 

*>©V^^©fiESrS^LT(t#i»S:^LTHi*-r5i: 

[0 0 2 7] W*/Mi, 2ffitLTt>i< x 

3Sl±©MH«:LTt>J:V\ «Ffc3£l±©««ffi (# 
•Mb) ©*&•«, ^A'irtu^ffifciHiWi 

*l***5fi|j<*a*;fc$. *©fc«>, SS9 3-? 2o©pgf| 
-?©*** ify h*fctf*£ < *6± 5lwji«fc»II«r 

[0 0 2 8] ±!HWKi*ffi*l5gi-*-5 

[0029] 4fc, T0 7<C7-? b» 

[0 0 3 0] 

muzmzTfTj?-* m> ^xstfta&NSBi o© 

^sr*i-iH]sssx-fc5„ *mm(oi&m i 
*«t*jv^r, 0 1 o&tfla 1 4 te*-rasE«i-»iSi- 

SlHt{i^fflrai»()ft58»Ct^7 1/-AS F 1 , S 
F2, -. SFn («Wi-«i:#tt#flR»#SF-eiS 

l Oli, &1©£«1 1 f iroSSi lfcttAL? 
l£g$;h,5fS2©S«l S«l 1, l 2lBfc#jL 
SftSffcfiEl OSi:*-*-*-^. Il©Sfil lOftffl 

ffittt, -7 m ^^tttE«sn-fc*«©flr-§-*s i. 
S2, -. sn msmznfri-ztte. Msts-e 

3*1") <tg&©^2Ei8lG 1, G2, Cm 
t&fatZkZti.. #I«F^Gf*t) I 
T*^ y^V^^-t lTO«lh?^# 10 2 

(TFT) . TFT 1 0 2lwgag£$tl,fcii*®ffil 0 5 
fcitfiEliiWSl 0 5KSSfc£*Lft:*SMl 0 4AW 



(9) 

/6 

J*S;fr-CV*3. *fc, ^2©S«1 2©rt«lffilC«. » 

[0031] 20 fiWHMUhleMTfcS. C ©«-§•& 
ffittHIS 2 0 M^^#/9y^-08ll 0 6 

(0ffi©fffiS&<fc©fc*, ->7M-^^i7yfW 

It, 7tn^^ 0 2 tSr^ri-Sc 73-^5 

0 lAT/T-J-n^-f ;/^5 0 2f±, T + n >f-<?/V?-7 

©<fc 5 Jic**fc± 9 , fli-g-fHBibiBitt 2 o r±» *n%Rtll 
*± 9 v>fcv>&« (*%&©&« i x-imfemmv 

H, VL©2tt) ©fcffiv^Sr^aMWiLTSaS* ^ 
i^/uMW— *KytCT, BtlE««©®E^^©5 

[0032] 3 0i4^Si^iEi(iiassr-fc5 o r© 

jt£HURlbiaK 3 0 fi, rKl/^ftfADVfciDjtt 

sftfcjfeaaiGSrafc-t-s^a-ys o 3 has*? 

MfflBllS (H**i") *»e>ttiaSJt57KwM!*AD 
Vtf«»3lv T Kl/^ftfADV t ± 9 7 KU^ftt 

«*i-5Br«©W*K: J: 9 *aE***9 ^AifcatESftS 
[0033] &^t?, fSSSf^g« i o ©ig»7f ffil-o 

2«OlStffVHStl4V L SrS^ttJTJ-t-SCtT-, 

7\s—Mz.-&ttz> 2«t©@^mm©ia^-&*p-fr©B8« 

tt, 5l^$it5*s, Hi 5 j:A«5&»^ 

[0 0 3 4] J5cv^ % A(*:p*)*Kib^— - !ry^Sr@3C 
^-T. r©03iiMo§@©^S«~mi 5fioM 
^©16*©^Si®T% @j£ttJE/5S2ffi-C% t77W- 
«) A©»i:A*|iiSix-#©ifs' hft*s#t4-e-att 
V^5«^-©«**LTV»*. 03 (a) AtfH3 (c) 
Jl^osaw^Sj^rof-T'^i — A^Sr^LTV^5 0 $ 
fc, 03 (b) RTf®3 (d) li^^j»©^«Jfliff$:* 
LTV^S, 4*5, 0 3 (a) Mi3 (c) li£fcT* 1 
7U-A«W«r*L.-C*l9, 0 3 (c) ttS3 (a) ^ 

(b) fttflBS (d) tt±ftt?17V~A»ffl=S:^U-C 
*59, 03 (d) tt03 (b) \z.'&mirZ>%>(DXibZ> 
so HaBO^^-^^Sr^aUT 2 oK^Jt TttV^fcK 



& m 2002-1 75039 (P2002-1 75039A) 



17 

[0 0 3 5] $3 £#181.00, ftfrWftigKd? 

\*Zny-77\s-M^*>^T\> i*¥£aEg9H (1H) 

t^7U- ASF l©#f£jffiF.3W:4Hi $tb, 

S F 3 ©#f£fflFfll:t 1 6Ht Six, -^^7 U— A S F 4 

[0 0 3 6] *»Mfc*»t5B»*«fet4, 7U 

A>5@W)Sj£©;fc«K ^fcSftfc 1 o©;£ffi$ (0 3© 
»£-CI4, SgO#B©££$|;HS^-r5) fcBBi-S** 
7*7W-Afi©ft«fflBt, ffJfE^&J&fcfclo©;^ 

mM<om&<ofe&& (i3©t^m sgi#@~i& 
1 5#B©sfew»fcssi-5) m-^mirnvx 

ffl:«oT7>yASSU i7WAU^«:tLt 

[0 0 3 7] ±IE@W5rSj*-r5fc»<D*«:«) 

©D-y^U-A^li, (fc£U i = l, 2, • • 
•, N) 

(1 + 2© (i -1) fXNK) XH 

tmZinZ. ±5£©£llrt©SfU*«;i##ii*$Ffl£* 

u %2mim&MmzmLx\,^ 0 vmmmtt (2© 

H*) x (£&K) x Otf-y^ W-A&N) X (*¥£ 

<d&&hi, 2, 4, 8 • • • trnz-ttttztiz. &n 

[00 3 8]^LT, l^W-A^li, if77U- 
A#jF<a©?0T-fc5©-C\ 

(N + NK (1+2 + 4+- • -+2© (N-l) 
m ) XH = NH (1+K (2©Nf£-l) ) 

[00 3 9] 13 (a) , (c) ©«^S{C*3V^t«, 

[004 0] £3Eig|©&iRJl[lJm, **filw±^e>T--Rl 
8:^S-r5©T**< . 03 (b) , (d) ir^-TipK: 



(10) 

75 

p. 

[0 04 1] (1) «#itiEllft«>K£ 

1 y w-A$JF«ai'fci. ^-Cwf-y7V-A$r##j^tffc 

K 1 *¥£2?BFd© (Nxl) ffif(D##ii^»ra*Si^B 

w *&$*#)&©«:, 

NH (1+K (2©N^-l) ) =NHL 
J0«J*9 SCO* SJot, 
L= 1 +K (2©N?£- 1) 

[0042] 03 (b), (d) ©MfiJt7*7WA 
Sz)5N=4T'$>5^fj, ^i$i»lL=15K+l 
<t£3, KlijE©g&T-fe>J N K=l, 2, 3 • • • t 
TZk, L = 1 6, 3 1, 46 - •• i&Sc 0 3 

(b) , (d) I'll K=liU*^tiSL=l 
20 6, 17U-AlPWNHL=6 4Hi:! , j;ot^5„ 

[0 0 4 3] (2) ££ft0S#UIBJ¥a>K£ 

3«ty7^ti!N=4, ^£Si&f£L= 1 6 
(K=l) #f-^7U-A^F B 1i±5H, 
9H, 17H, 3 3HT*fcU> 1 7 V— A^F^drtb?) 
©fp-?fcoT6 4Ht*5, &S©3l0#B©;fe2Eig!l;i 

as-rs^ i»at = od»e>*spjfe*«iBiH©nfc, 

tTfilfy M:jlH-5t7'7V'-ASF 1 -C- 
v^. *©&, ffiMiUH&ot, &tcmo§g© 
30 j£j£i&©SF 2Sr##i2 ! tf^Jtt t =5Hir45„ r© 
SF 1©«^»IB©HI^ te©^SH©-t>-y7^-ASr 

##a.A/t?v>5„ m*>, t = iHT?»i5#g««ii 

©SF2&, t=2HfIl3#lOtS«©SF3 

t = 3HT'f 9il©tSi©S.F4Sr, t=4H 
T«1SI©4SS©SF 1 £##iiA/T-^5„ tfeWf 
*Uf, ##iitf*^7V'— A©)dJ¥^SF l^S F 2 — 
SF3 — SF4-SF1 • • • t^^O Xo^nnVX^^ 
5„ lO©iJ-y7W-A x #J;itf SF4lca=i-f 

ixff, 5g^ra^*±B8*&^-r ^£ 9 t L-C. 9-10->l 
40 . .-»i5-.o-»l-»- • • -»8 tV^ £ Pt^PS 

&44i4otv^. i©t77i/- Afcol^-Cb, §8 

&7-r ^asji&s fc-itx-wg&^s t m b j^vtimiSix-h 

5. tt^l A©@g*&7-f^|4, 0 7-o-ii-^-r 

S5„ w©i^^. -^y7V-A©»^F^Sr^JfflLT 

^ICit^T^P-A^F^SrN/ (2©N*-1) 
so [0 0 4 4] ^xff0 3i:01 6«|^i:^*3Si»^ 
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-&mmt2 4 0H-C'&5©|C*fU i3tli6 4Ht 

[0 04 5] ±fSCDMT-tt, t^7 U— J»<D&ftMm(0 
tt£r S F 1 :SF2:SF3:SF4 = 1:2:4:8 

^JxtfSF 1:SF2:SF3:SF4 = 2:8: 

i : 4i:g$tt>s>, ±mtmmte%z-jjx~M&m(Dm 

[0 0 4 6] £fc, ±m<omX-it. t^7V-A»P5C 
a&HSJW* S F 1-SF 2-SF 3— SF4 — SF 1 • 

v*fcjj«, **Wttr*i,fcRjtSftat>©-CH:ft< % «*. 
tim 5 5 ^77 \s-Mjm<oWSl1®fr& S 

F1-SF2-»SF3-»SF4->SF1 • • • bftft.1r 

Simt't), lorot77i — -MHmicov*TJE-*LttM 
* it 3£ <t ft <b ft v % i 5 * a#? £ fr 5 <t 5 fc L. T t i v \ 
@5©i^, M^tfSF4lcag-rtvMc, aftNUFttH 
tth7^^^3t LT, -3-»5-»7-»9-»- -» 1 l->13-» 
1 5->2-»4-> • • •14->3-»5->£V^<fc7l::27 

-Y^iot^jfe^irftoTV^o ffio^-O-lcov^-ctP 
tl; 2 7-1" y*J^©42,!:^oTV^ 0 w©J:5ft!25 

[0 0 4 7] ±ISW0!|-ett, t7"71/- A$fia£ 

**fl-»*©/h£V*IKfcS F 1-»S F 2 — S F 3 — S F 4 
-SF1- - • • tVN5i7lwtfSLT*^Sr®^U 
fcriv iS»^a^.ftlt©^:#V^tCSF4 — SF 3 — SF 
2-»SFl — SF4-»- • • tnmLXi>£\<\ $>5^ 

it, m%-ttv<D±% ziz®m£< . ^j^.rfsF3-sF 

l-^SF4-»SF2-SF3-» - • • t V> 5 <£ 9 IZVzf 

[0 0 4 8] $fc±fa©^jT*»*^7u— Aoets-rs 

WS:t77 t^-A&N = 4 l--a$-ar-C4 H/Sjai: t 
fcri*. Nroflm(0®SB % #];LtfN = 4 8 H^JB 

h z> ^«fflS7 ^ t 7 ^ v t \z.&n 5 ft if l t\ 

f-^7U-AwKS^5rSftC)*T'biv> 0 -©i^ftS 
£\ ■^y^w—AfD^/rfcovTi^-f L ft 
t>ftv^£a*fc5 0 

[004 9] (*2cj^O®^*SOSIt) ±IE*^© 
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[00 50] ( 1 ) m$L<Dfe&m<0 b 1 O 

©*^teH-*S**7*7i'-Aft©{fttt»Mfc s MSB 

119 1 T IU - © * 7* 7 \s - A £ ft # ii * ft v » i 5 I z. 
^»S*fcIl)¥lr^c»T7^^A^sLT. 17 1^-A 

mw&ziix^z, 

[0 0 5 1] roa^75ffit?li, t77V-A»«Ol 
«W**««-r««^i:«JILftv^«^oPI#*J^4ix 
6. If 7*7 l^-A<D#* iwOVNTKS&^Sro^- 

fc*3-eftv*«te©W#a*ft*ii*. £©aiR#ttfcJ: 

5 So*** *>3. 

[0 0 5 2] (2) V-AJHM©a«)Oirt:i«S F 

1—SF2— • • •-SFn-SFl-»SF2-> - • • 
^SFn kft&tZ X o \Z7&£ifc&mtR-tZo 

[0 0 5 3] ^COmH^mX}^ *)-7'7 1/-J*<D&*\- 

ov^-c^-futw^jfeaEiftfeftv^itjabs. c©a 
^sicinffs ±e© (i) ©a^ffii-it^T, « 

{fc-cssiv^sb*****. 
[0 0 54] (3) t7*7V- A«ra©aKioufro*sF 

1->SF2-*- • •-» SFn-»SF 1-»SF 2-> • ■ • 
-SFntflU ^010©MIE^7*7U-A»!iaiw 
ov^T^,J^I^)l|S»:^jiE i: ft 5 i 5 l^jfeSEaSraiRi-S. 

r©a«*fetcj;^ff, ±eo (i) , (2) (Dm®.* 

BHlft*7V^|ll»-C«rilt?#5i:V^»*i**>*. 
[0 0 5 5] ftib\ ±IECD (1) ~ (3) ©atf?75& 

tt, ^i^roa«77*ro^x7J**»ftS'bro-Cfe5^, 

mmmz.tim-nvmi'—tr t ft5^-«s>5. 

[0 0 5 6] 4fc, iEOWT-tt, t77W-AOftit 
ffl^S: (2<D|g^) X (£&K) X (*7*7W-A|S 
N) x (*¥£*»F«8H) Hfc^ (2©^*) x 

«, m^a55> (56$S:K) x (2Ki^) SrK (i) \Z 
IZftMfflZmi' K (i) 5:«L, ifl© 
■^7*7^- A^8F^*, (fcfcL, i = l. 2, 
N) 

(1+N • K ( i ) ) XH 

km-fZt&XZZo tfcl7U-i>» ^7*7 

w- AjfflF^ roft'C&.s Of, 

NH (1+K (1) +K (2) +• • • +K (N) ) = 
NH (1+2K (i) ) 

tmZhi. 7W-A»Ffl£*aj8-r5fc*KCil,£NH 
L=l+K (1) +K (2) + • • -+K (N) =1 + 
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IK (i) 

irfcS. *LT, ^©Jt-g-fcfc^-Ct. ±IE©-7-:7*7 V 
-A©»»»MSr (2WSi) x (StK) x 
w—A«N) x (*spjfeaE«IHlH) t5il^tl^«i% 

[oo57] (Utto^tBi i (D&%.mw) ®*mm<DM 

«e»*<RJ&LT*i"K B««E«r2fli:Ufcj6*, 

* 2fit©£ * -cum *r— afete-t- s r t # Bite-efcs. 

[0 0 5 8] (D*^ifeeijT-»if-^7V-ASN=4, £ 
*K=1 ±U**7-r^SSrL=l 6ibfc*5 s ciXfi 

Sfc£L=l 6i:U 2H£K**-rS7><v&£l 57^ 

[0059] mmnwm 2) i6 fis^ro^jg 2 
m#iu-tm-(o&mn%&tti-, ±.mmm<DmmiX'it 

2 3tt£JUb©B£«E£ifca*-£ 

[0 0 6 0] £©±5fc#«lsLfc*e-fctt:, flHHHB 

J*X'&ftMffl<DitZ 1 : 2 : 4 : 8 t Ufcflte. lo© 
«Hfc#LTtt9»5HJe*EE©aftit* 2tm 
S*3 1WM#&^5. 

[0 0 6 1] #«tl:.):!)ty7V-Aa^* 

3t77l/-i,T^»raOH:&l : 2 : 4 t Lfc# 
£\ lowpg^lc*fLTSt>J#5@^«Ewi6«Sr2 
ir-f-fttf, g*l 5|Sgfi*§e>;ft,S 0 ify7W-A&£/> 

«^2 t-TSr !£»)-§• 5 PgiifelK-weajlltf 
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[0 06 2] 09©i5l-> 3ffi4if:/:7U— A 

■C»i«HIIII©Jt* 1 : 2 : 2 : 2 t It, i0^?2o 

try h^W5/h$ < ? casot 

[0 0 6 3] fcfc, #«fcUfc«^'t>2|t©«^i:ra«t 
©&£ 2 tetc-rs rt«< ttAo&flEBfta* njtg-efc 
[0 0 6 4] (^©ft&©*«) ±m.mM<o^m 1 , 2-c 

ELtfcott»fil, 2©*Si»©iS^j£S: 
[0 0 6 5] 

(i) mxuDTtTj?^ hv fxmm^mw., m^m 

A. ti E L SrlV^cT ? r h y ^ St 
20 ci&^T, &&<D<ri/*/\'V&&3t^jj : £.\zlt'<xyu- 

fcS„ £fc, 7V- AJljSS:5:-^t-t-^tf, 
»M*«*# < -T-5 £©B*HIK:fT5«J.'<* 
/i^fi© aSrftfc J: 5 *A *Hft*"C * S *> S. 
[0 06 6] (2) D/A^mm^^T^i^S 

t??lMH-5«**ll!l«-e# S2ti*asfcS. 
[006 7] (3) f!6*©r^n^Hfi|*ij%*S:-T?»* 
$ ft 5 15 if fttME -e*&-*«Bt F7^^©tttM 

i?<omn%fc&&mx'% 

[0 06 8] (4) @5fe«ffi*^tt{ki-2>r 
[Sffi©fSf*/<etiiBJ] 

^^mmi ovmnm&mx'ibz. 
im2] ttA&itnai o0m«tt*£*^-rm&H-e 
fcs. 

40 [@3] nmnmm 1 ^jotts^s^©^^ sr^-r 
Sfb y m X'h So 

l® 4 ] Hffi©^© 1 £&ttS££M«>aftJKtf <z>XJ? 
«S9 4r ^-T^lti > ^ 0 1? fe 5„ 

[s 5 ] mmnmm 1 t^^it s*s^©^mff ©sj^ 

^J«r*-t-^»->-yv^0T-fcSo 
[0 6] HJS©)gffi2I^SjS^^ei OACfg 

[07] |liS©^ffi2lcio»tSPifii-9-7'7U-At© 

K&£^jW-0T-fe5o 
so [0 8] *M©^ffi2^*5ttSPgfSi:*^7V-A < «:© 
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[01 1] '&&<DT?T<<7^hV?xm£k'<*Mz& 

[012] ft*©Ti-n^«i|**03fe3SEl»WR«ffS: 

[013] ttJfeOT^x-f^-ehy^^aiEL^^ 

[014] ft&CDTtTJ?'* h !> ^^**^*^K*5 

[015] ^*yupBPI«»Ka3»t*pWPii:*^7>- 

[016] tt*©^^^A«»|**©*3lElia«a»Sr 
^i~0tr$>5o 
[017] r^*^*Ji**^*3W5»lBJWa»W©* 

[018] «*©^^*/u«il**fci3*t*»H*ia*l 

1 0 : ffifaS^Sfi 

2 o : m^mmmmm 

3 o : £&mmm®& 

10 1: ttA/^yP 

1 0 2, 4 0 2, 4 0 3 : M !/f 

[01] 




104 102 105 



(13) 

10 3: ffiHB 
10 4: 

1 0 5, 4 0 5: K5f fi« 
1 0 6 : i/y Y is&xfRXfy 
110: BJ*/<y7r 

4 0 1: t^t*?-? h J) ***a;<D*n»E L/^/W 

4 0 4: ffiSb^S 

4 0 6: tiELSf 

5 0 1: y*^—V 

io 5 0 2: T^n^^f 

8 0 3: ^ffiSitftv 5 ^-^ 

SI, S2, S3, Si, Sn: 

Gl, G2, G3, Gj, Gm : SSil 

CKH ny^it* 

STH :{HH«**-Ht» 

CKV : jfeSffl^njy^fi-g- 

STV : jfeSfl^ciy^flr* 

ADV : ^Sfi[|T KW^If 

V c o m : ttfaMM 

20 v s t : gssa^ams 
v s : maim 
hd : 7k¥mmm%- 

FFl, FF2, FF3:»W>7H/^?©ty 

VH, VL, VI, V2, V3 : @^SJE 

SF1, SF2, SF3, SF 4 : AffiB 



[07] 

© © @ ® 

jSFlj SF2 ; SF3 ! SF4 j 

Fg»0 VI • 

mmi vfi i , ; 

»W2 i 1 - 

mm i 1 ; 

mmi 1 : — i 

mmis n 

iraie^n^ 1 

mmu i — 1 ~ n 1 

m»18 I 1 1 

• 

1 
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,106 
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803 
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102- 



Sn 



105 



101 



[08] [09] 

O © <D © © © © 

i SFl i SF2 J SF3 1 i SF1 • SF2 : SF3 i SF4 



mmo vi ; : »W0 vi- 

m ^r- — i mmx $r 
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I8SH4 I I 18394 



mn 1 mms 
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fg»9 
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i 1 ' 1 mm* i ^ : 1 
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mmw I : i . 
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